
UNCLASSIFIED

AD NUMBER
AD313420

CLASSIFICATION CHANGES

TO: unclassified

FROM: secret

LIMITATION CHANGES

TO:
Approved for public release, distribution

unlimited

FROM:
No foreign distribution

AUTHORITY
Aug 1971-Group-4; DNA ltr., Apr 1975

THIS PAGE IS UNCLASSIFIED



771

DEFENSE DOCUMENTATION CENTER
FOR

CENTIFIC AND TECHNICAL INFORMATION
CAMERON STATION, ALEXAN!IY", VIRGINIA

Al
-- '



NOTICE: When .overnment or other drawings, speci-
fications or other data are used for any purposeother than in connection with a definitely related
government procurement operation, the U. S.Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formialated, furnished, or in any way
supplied the said drawings, specifications or other
data Is not to be regarded by implication or other-vise as in any manner licensing the holder or any
other person or corporation, or conveying any rightsor permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.

NOTICE:

THIS DOCtJNT CONTAINS INFORMATION

AFFECTING TEE NATIONAL DEFENSE OF

ThE UNITED STATES WITHIN TME MEAN-

1iNG OF THE ESPnONAGE LAWS, TITLE 18,

U.S.C., SECTIONS 793 and 794. THE

TRANSMISSION OR THE REVELATION OF

ITS COM TS IN ANY MANNER TO AN

U =OIZD PWSON IS PRORIBITED

BY LAW.

4



$

14

Ibis is a LOAN OUE DOCUMENT arW
be (011(lied to the Docum
bel



vV



SECRET
HEADQUARTMS

DEFENSE ATOMIC SUPPCRT AGENCY
WASHINGTON 25, D.C.

(Formerly Armed Forces Special Weapons Project)

EFIFCTS

HIGH ALTITUDE NUCLEAR DETONATIONS

ON

HIGH FREQUENCY COMMUNICATIONS (U)

Pr-ared for the
DEFENSE . 1MIC SUPPCRT AGENCY

by
Williw n J. Russell, Jr.

fol Perlman
Sa.;o-l E. Probst

U. S. Army Signt z Radio Propagation Agency
Fort M,.:!outh, New Jersey

This document contains information affecting the national defe.;e of
the United States within the -aning of the Espionage Laws, TiI 181,
U.S.C., Sections 793 and 794. The transmissidn or the revelation of
its contents in any mainer to an unauthorized person is prohib.ted by
law.

SEPCTeISto "L u.



SECRET

LETTER OF PROMULGATION

"Effects of High Altitude Nuclear Detonations on High Frequency
Ccmmications" is a report on the conmunications outages observed in
connection with the high altitude shots TEAK and ORAMGE of Operation
HARDTACK. The report was prepared for the Defense Atomic Support
Agency by the U. S. Army Signal Radio Propagation Agency and is
published for the information and guidance of all concerned.

EDWARD N. PARKER
Rear Admiral, USN
Chief, DASA

SECRET



SECRET

ABST!WT

The purpose of this analysis is to determine the magnitude of the
propagation effects of the high altitude nuclear blasts identifed by the code
names "Teak" and "Orange" in disrupting the radio communication links of both
military and commercial services. The magnitude of these radio communication
disruptions is examined for the distances from the blast location, the length
of time of the disruption, and the delay in time between the blast and the
beginning of the disruption on several ccmminication circuits operating
between each of various pairs of geographical terminals. The basis for
evaluating these disruptions is primarily the log records of the reporting
stations.

Normally, the engineered factors of a communications circuit are design-
ed to enable a minimum acceptable signal to be received under the worst
expected conditions. The minimum acceptable signal is the result of not only
the attenuation for the length of the path, but also the absorptions and
energy scattering along the path and the threshold condition of the receiver.
Reliability of commnication requires that the minimum acceptable signal be
received for a sufficiently high percentage of the time. Propagation outage
occurs when identifiably less than a minimum acceptable signal strength, or
an unacceptably distorted signal is received for any appreciable time to dis-
rupt standards of message transmission. The effects of Teak and Orange
intensified the conditions contributing to propagation outage. The contribut-
ing conditions were the upsetting of the stability of the ionosphere, the
increased absorption loss of the radiated signal and the loss of support for
the higher frequencies in the vicinity of the shot area. The effects spread
outward for a few thousand miles from the shot area.
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I. INTRODUCTION

1. A by-product of the release of energy following a nuclear blast is
a dense cloud of ionized gases. These hot ionized gases rapidly rise with
the fireball and are gradually diffused into the atmosphere. In past nuclear
blasts close to the ground, evidences of radiations of radio noise energy

were found mainly at the low frequency end of the radio spectrum. The high
altitude nuclear blasts identified as "Teak" and "Orange" took place at
heights of roughly 50 and 25 miles, respectively. At these elevated heights,
the dense cloud of ionization associated with the rising fireball did not
fully dissipate itself before attaining the lower reaches of the natural
ionization layers. The still turbulent cloud of ionization disturbed and
mixed with the natural ionization layers. X, gamm, and beta radiations
were released in quantity and reacted on more distant portions of the iono-
sphere. These effects combined to disrupt communications over a wide region
in the vicinity of the blast. It will be shown that the "Teak" shot caused
an intense, wide-ranging disturbance to the HF communication band that was
limited to a relatively short period of time of about four hours. It will
also be shown that the "Orange" shot did not cause either as intense or as
wride-ranging a disturbance to the HF communication band but that the effects
lasted in.some bases into the next day. In general, communication circuits
were affected up to distances of a few thousand miles away from theshot
location.

2. Since the initial reports indicated that the effects of the nuclear
blasts were so widespread, it was decided to analyze the log records of the
ccmmunication links for the range of distances and duration of the disturb-
ance. Since the technical controllers on duty at the com unication sites
are primarily responsible for keeping message traffic moving, as a group
they do not react to disturbances like trained scientific observers to
gather and record their findings objectively and with precision. Rather
they make various attempts to regain communication by switching frequencies,
transmitters and antennas. Since circuit disturbances similar to those
induced by the blast occur naturally from time to time, the technicai con-
trollers reacted to these artificial disturbances in their usual way. Al-
though Army, Air Force, Navy and Central intelligence Agency stations had
been informed shortly before "Teak" to be on the lookout for unusual pro-
pagation effects, no one was prepared for the magnitude and the duration of
the effects. In most cases special monitoring was conducted for only about
oni-e horr after shot time, Frn the Orange hlp.qt t he rprid Of seaial moni-
toring was extended in many cases to approximately two hours after shot time.
No one was prepared for the delayed reaction at dawn some six hours after
the "Orange" blast when heavy absorption effects impaired conmmnications.
Consequently, riot all lug veurdt convey the sawa information on the extent
of the effects of both of these nuclear blasts. Also the scientific value
of the log records is impaired by the prior demands on the responsibilities
of the technical controllers.

3. On the other hand, a curious effect emerges fra the log records.
Not all circuits in the affected area report simultaneous loss of communica-
tion during the time following the high altitude nuclear blasts. Some
circuits reported that they continued to operate where others reported loss

of coamunication. A comparison will be made between facilities that were
able and those that were not able to communicate over the identical circuit
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paths during certain critical periods. This comparison will be based on
available data concerning engineering factors and environments in order to
demonstrate which modulations and engineering factors contributed the most to
reliability of communications under the disturbed conditions.
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II. CIRCUIT EXPERIENCE VERSUS FREQ-ENCY LI.VLA.TION CHAR7

1. This section. contains a discussion of the effects on circuits into,

out of, or passing near circuit centers in the Pacific Area for which verti-
cal incidence data is plotted.

2. A circuit center is identified as a common termiral for several
point-to-point circuits and is understood to include the radio conmmuication
receiving and transmitting stations up to approximately 100 miles around a
large city. The distance between circuit centers is much greater than the
distauice of a radio station from the city with which it is identified.

3. An inspection of the charts, Figures 1-40, of consolidated circuit
experience of circuit centers such as Honolulu, Midway, Adak, San Francisco,
and Okinawa for the days before, of, and after Lhe Teak and Orange nuclear
blasts show that a pattern begins to emerge when the sampling is sufficiently
large. Of the many locations that could have been chosen, only these have
been plotted injthis manner because data from a vertical incidence ionosphere
station located nearby was available. The vertical incidence data is con-
verted into equivalent 4000-km F-layer and 2000-km sporadic E-layer Maximum
Usable Frequencies (1MF) for coparison with the circuit experience at each

selected circuit center.

4. It should be pointed out that the circuit experience indicated by
solid lines on the charts as outage time is not necessarily due to propaga-
tion only. Rather, this is the outage time charged in the log records to
propagation failure because the transmission quality was less than acceptable
and could not be certainly charged to equipment failure.

5. Although there was much communication activity associated with these
tests nearer to Johnston Island (the location of the nuclear blasts),
Honolulu is the nearest of the fixed point communication centers to the shot
area. A rapid visual comparison will show that, of all of the more important
circuit centers, Honolulu shows the maximum effect of both the Teak and
Orange shots with the more distant circuit centers from Johnston Island being
progressively less affected. This comparison shows that the intensity of the
effects diminishes with increasing distance. This observation is particular-
ly pertinent when it is recognized that Honolulu is 810 miles from Johnston
Island. Other places reporting the effects of Teak and Orange are at the
following approximate distances f:;7om Johnston Island:

Midway 935 miles
Canton 1350
Wake 16,u
Samoa 2100
Adak 2500
Fiji 2550
Guam 3000
San Francisco 3100
Tokyo 3300
Okinawa 3950
Taipei 4400
Manila 4500
"See map, Figure (41) and Appendices II and III."
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6. From the list of places reportinr the effects of Teak and Orange,

Honolulu, San Francisco, Tokyo, Okinawa,, Taipei, and Manila are major fixed
point circuit centers in terms of communication activity. With Honolulu
being 810 miles from Johnston Island, the effects there are most intense.
The other places being at greater distances from Johnston Island are subject
to lower intensity effects since they represent communication paths further
from the location of the nuclear blasts. Of the two nuclear blasts, the
immediate effects of Teak were the more intense.

7. To the extent that log records were available, data was recorded of
circuit oxperience versus frequency utilization for the day before, the day
of, and the day after the nuclear shot: in .Z (Greenwich Mean) time. The chart
for the day before the shot shows the normal behavior of the circuits termin-
ating at the circuit center. The chart for the day of the shot shows the
simulataneity and duration of the effects after the shot in impairing the
circuits terminating at the circuit center. The chart for the day after the
shot shows any lingering effects of the shot before the circuits return to
normal at the circuit center. In the following discussions of the effects of
both the Teak and the Orange shots respectively, each group of three charts
should be studied with these considerations in mind. Except when otherwise
indicated, all references will be made in Z time.

8. immediately after the Teak blast on 1 August, communication both
into and out of Honolulu (Figures 1-6) shows a consistent propagation outage
pattern that was a maximum in the first four hours .but extended over a total
of twelve hours. The plots of the effects of Teak on comunications into or
out of Honolulu do not include data for circuits passing close by, for which
Honolulu is not a terminal. At no timie within this period, were all circuits
inoperative either into or out of Honolulu. A further look at the charts for
the let of August shows that the operative circuits were distributed over the
available HF band from about 5 to 24 mc. The inoperative circuits were
spread over the HF band from about 5 to 24 mc. Many logs indicated frequency
shifts upward or downward to regain communication, und reported some success
in re-establishing circuits. However, frequency shifts upward during the
time of day when permitted by a rise in the IMF is normal procedure.

9. The sampling of the circuit experience into and out of Honolulu on
the 12th of August (Figures 7-12) shows a modification in the propagation
outage pattern compared with that occurring after the Teak blast. After the
Orange blast very few of the circuits show an immediate and continuing
outage. -he zajor effect of the Orange blast appeared with the approach of
local sunrise and continued for .the remaining six hours of the chart. The
mechanism that apparently accounts for this delayed reaction is absorption
due to the photo-dissociation of the blast-generated negative ions by sun-
light to create an excess of free electrons in the ionosnhere. Actually
propagation outage was reported for as much as 24 hours after sunrise at
Honolulu following the Orange. blast. Again, it is observed that both the
operative and inoperative circuits are spread over the HF spectrum from
about 5 to 24 me. After local sunrise, whennmaximum absorption effects
begin, the lower limit of usable frequencies shifts upward to about 13 mc.
Note that there is much less evidence of mid-morning propagation outages on
the date prior to test Orange.
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10. The apparent greater density of circuits working out of rather

than into Honolulu for Teak and Orange is partially due to the monitoring
of Navy fleet broadcasts on a number of frequencies simultaneously at
several distant points of reception by CIA monitoring stations. There are
no corresponding return circuits carrying messages back to Honolulu.

1. The heavy solid curve is the 4000-km equivalent F-layer MUF and
the upper heavy dashed curve is the 2000-km equivalent sporadic E-layer WF
based-on the vertical incidence ionospheric data taken at Maui for the day
recorded on the charts. These MF's are indicative rather than correct
because thcy were not taken aL the individual control points of the circuits.
There are so many circuits spread over the azimuth that a MUF at the control
point for one circuit would not apply to the control points of other cir-
cuits. Furthermore, they differ from the predicted monthly average F-layer
MUF that was calculated at the U. S. Army Signal Radio Propagation Agency
for the various circuits into or out of Honolulu.

12. For the day of the Teak blast, a break in the heavy solid curve
F-layer W11C at 28 mc occurs at shot time. The records of the vertical
incidence data taken at Maui for three hours after shot time cannot be
used for MUF calculations because these records are too badly disturbed.
At about 1400Z, the F-layer MUF curve reappears at about 7 mc. The effect
is as if the nuclear blast had blown a hole in the ionosphere in the vicinity
of the shot area. As the ionosphere reforms, only the lowest frequencies
begin to be supported. The typical spread between a nighttime F-layer MF
ahd a predawn dip is not as great as the dip in this case when the F-layer
NUF reappears. Between about 1500 and about 1730Z, the F-layer MUF has
risen from about 6 mc to about 21.5 me. The rise covers the period of about
0500 to about 0730 Hawaiian Standard Time. This F-layer MUF rise is also
much greater than usually occurs during the recovery from the predawn dip.
Again attention should be drawn to the apparent circuit operations at
frequencies above the equivalent F-layer HmU as based on vertical incidence
data taken at Maui. As previously pointed out, the F-layer MUF that applies
to a particular circuit is that associated with the control point of that
circuit.

13. The 4000-1m F-layer MIUF based on the vertical incidence data taken
at Maui. for the day of-the Orange shot differs from that of the Teak shot.
Here the F-laver MUF begins to drop from about 30 mc at shot time to about
13 me about four hours later. At this time the vertical incidence records
ber so dcturbad t whey caenot be used for determining local F-layer

- MUF until nine hours after shot time. The lower heavy dashed curve
represents the minimum frequency (f-rin) at which a reflection from any

- ionospheric layer appear.- on the ionoganm. This parameter is norzally read
as an indication of the ionospheric absorption in the area. On Figures 9
and 10, f-min begins to climb very rapidly at about 150OZ. This rise occurs
when the vertical incidence F-layer MUF recordings became unusable at about
four hours after shot time. The rising vertical plot of fmuin shows an
excessive increase in absorption causing the break in the F-layer MUF plot.
Although this extremely high f-min lasted only about one and-one-half hours,
the vertical incidence ionospheric data was too disturbed to be employed for
calculating the F-layer MJF for five hours beginning at 150OZ on 12 August.
This rising absorption was of relatively brief duration during the Teak shot
and is not recorded on Figures 3 and 4, Local effects described previously
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as the result of photodissociation of the negative ions by local sunrise
account for the excessive absorption associated with the delayed propagation
failures of circuits following the Orange blast.

14. Midway is 935 miles from Johnston Island and 1300 miles from
Honolulu. The charts of circuit experience for Midway for the Ist, Ulth,
12th, and 13th of August (Figures 13-16) contained more data on circuits
that passed near to Midway than into Midway. Midway does have a circuit into
Honolulu. Midway is close to the control point for circuits fram Honolulu to
Tokyo, Okinawa, Taipei and Manila. The effect of simultaneous circuit outage
following the Teak shot over a range of frequencies from 5 to about 20 mc is
very definitely indicated on Figure 13. At no time, however, were all such
circuits disrupted. The effects of Teak are noted at Midway for as much as
10 hours.

15. Figure 14 shows that on the day before the Orange shot some cir-
cuits experienced some propagation outage during the predawn and early
morning hours. For the day of the Orange shot, some of the many circuits
into and near Midway experienced propagatiun oiu Lge prior to shot time as
shown by Figure 15. Some of this propagation outage persisted into the hours
when the Orange shot caused propagation outage on some of the other circuits
near Midway. The general effect was one of prolonged but sporadic outage
caused both by natural influences and by the superimposed effects of the
Orange shot. Yet over the period of some twelve hours following the Orange
shot, there were circuits that continued to communicate in the HF band at
one time or another from 5 to 22 mc.

16. The vertical incidence data for Midway is incomplete for the day of
the Teak shot. Only between the hours of 0500 and 1000 and between 1800 and
2000 Z was data available to determine the 4000-km F-layer MUF. The f-ain
data shows no extended period of absorption following the Teak shot that
could be plotted on the chart.

17. Figure 15 shows that 4000-km F-layer MUF began to diminish a half
hour after Orange shot time. No bottoming of the F-layer MWF appears here as
it did at Honolulu. The disturbance noted in the records of the vertical
incidence data for about 5 hours after shot time causes a break in the plot-
ted value of F-layer MUF until then. The F-layer MLUF then is plotted for
another hour. Then a second period of disturbance occurs for an hour so that
at about 7 hours after shot time, the F-layer MUF can be plotted without any
further breaks. There is some propagation outage that begins with the period
of the second break in the F-layer MUF- The f-min dRIA shows no ext-nded
period of absorption following the Orange shot that can be plotted on Figure
15.

18. Adak lies some 2500 miles almost due north from Johnston Island.
Adak log records show communication with Honolulu primarily. Most of the San
Francisco and Seattle circuits which pass near to Adak on the great circle
path are plotted on the charts for Adak. Figures 17, 19, 20 and 22 represent
normal samples of propagation outage and circuit activity for days prior to
and after shot time. Figure 17 shows a little propagation outage. 24 hours
before the Teak shot but with most circuits working right though. On the
day of the Teal .&hot (Figure i8), the reiponse in propagation outage is delay-
ed in some instances by as much as one-half to one hour following shot tine.
The propagation outage varied in length from one-half hour in most cases to
almost four hours in the worst case in the vicinity of Adak. Many other
circuits continued to operate with no outage or with only short outages in
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communication. The 4000-km F.-iayer MiF shows a drop about an hour precading
shot time. The drop continues to 11 mc about an hour after shot time when
the F-layer becomes so disturbed that the records cannot be scaled. On the
preceding day, 24 hours before the break, the F-layer NiJF was 16 me.. The break
in the F-layer MUF for the day of the Teak shot coincides with the time of
the beginning of most propagation outages. The end of the break in the
F-layer MTF occurs about four hours after shot time at about the time when
many circuit propagation outages end. The propagation outages are similar
to those at Honolulu but effect a smaller percentage of circuits in operation
and for a shorter period of time.

19. Because of the occurrence of propagation outages at about the
same time of the day, for the day before, the day of, and the day after
the Orange shot (Figures 20, 21, 221 the certainty of associating propagation
outages with Orange is seriously impaired at Adak.

20. Charts are available for circuit experience both into and out of
San Francisco for the 31st of July, 1st, 2nd, llth, 12th, and 13th of August
(Figure 23-34) Z time. San Francisco, 3100 miles from Johnston Island, is
a major circuit center and shows the effect of increased distance from the
shot location when compared with Honolulu. For the Teak shot, there is
shown a marked increase in propagation outage but aff'ecting fewer circuits
and for shorter periods than at Honolulu. This increased propagation, outage
builds up within the first hour after shot time and does not continue much
more than four hours after shot time. For the Orange shot, the indicated
propagation outage both into and out of San Francisco differs from Teak in
that it was small and no clear association with the shot effects could
be established. It should be noted that San Francisco communicates both
to the north and east as well as to the west and south with various other
places that are not near Johnston Island. This situation diffuses the
effect of the nuclear blast on the circuit activity terminating at San
Francisco from points in the Pacific.

21, The heavy solid curve showing the 4000-km F-layer MUF for San
Francisco shows no unusual behavior as based on vertical incidence data
for this location for 31 July, 1, 2, 11, 12, and 13 August. The comments
made previously on the relation between such locally determined F-layer MJF
and circuit behavior at Honolulu apply as well to San Francisco. This
F-layer MJF is not located at a control point for any of the circuit paths
into or out of San Fiancisco. Being determined from vertical incidence
data close to San Francisco it can only show local conditions of the
ionosphere.

2 The next group of ciiarto uf circuit experience to be examined
is for Okinawa, 3950 miles from Johnston Island. These charts (Figures
35-40) are for 31 July, 1, 2, 11, 12, and 13 August. Okinawa communicates
with Honolulu, Manila, and Tokyo and lies close to the control point for
the Tokyo - Manila circuit. The variation in density of the data on these
and other charts, particularly for the days before and after shot time,
are largely due to availability or lack of availability of log data from
all circuits that reported. The chirts for 31 July and 11 August being
for days before each of the nuclear blasts showed typical samples of
propagation outage among the communicating circuits. For the Teak shot,
the Okinawa chart shows an increase in propagation outage affecting a
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greater percentage of circuits and of greater duration than at either Adak
or San Francisco. These reported outages are distributed over a period
of twelve hours. Some circuits recover about four hours after shot time
and go out again nine hours after shot time. Not all propagation outage
patterns are alike or simultaneous, but there are two periods of maximum
occurrence of outage evident on the chart. This observation is reinforced
by the behavior of the available ionosphere data which shows 2 periods
during which it could not be scaled for F-layer NF. For the Orange shot,
there are several propagational outages of 8 to 20 hours duration. Three
of these major outages started before shot time and therefore appear to
be associated with more local causes of ionospheric disturbance. These
local causes of ionospheric disturbance combined with the Orange shot
effects account for the amount of propagation outage shown on the chart.
However, it should again be noted that other circuits were operative over
the band of 5 to 23 mc.
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III. SEQUENCh OF SYNOPTIC MAPS

1. In order to obtain an overall geographic concept of the effects
of Teak and Orange on the performance of the communication circuits, a
sequence of synoptic maps (Figures 41-122) of the reported circuit exper-
ience was generated. Each map is a modified cylindrical projection of the
globe. On these maps, each of the terminal locations of the reporting
circuit paths is identified by a number as listed in the "Key to Terminal
Locations." Each of the reporting circuits is shown by a line approximat-
ing a great li-iule uuiuivaLing a pair of terminal locations.

2. Each map summarizes circuit data for a time interval of an hour
centered on either the hour or half hour of Z time. A pair of great circle
lines mark the division between day and night at the beginning and the
end of the hourly interval. The great circle line to the right marks the
beginning of the hourly interval and the one to the left marks the end of
the hourly interval. Circuit patha that arc partlly in daylight and
partially in darkness pass through this moving boundary line.

3. Each circuit path is shown as either a solid, a long-dashed, or a
short-dashed line. The solid line is for a circuit path showing a success-

ful communication performance of 80% or greater of the total frequency-
quarter-hours of circuit experience reported by all services using the
path. A long-dashed line is for a communication experience between 30% to
80% successful. Finally, a short-dashed line is for commutlcation exper-
ience of 30% or less that is successful. The fraction associated with each

circuit path is the communications capability. The numerator of the frac-
tion represents the number of frequency-quarter-hours of successful communi-
cations, and the denominator is the number of frequency-quarter-hours for
which circuit experience was reported. Circuit operation for intervals of
less than fifteen minutes are included in the totals. Where the denominator
is small, a change of one unit in the numerator causes a larger percentage
change than where the denominator is large. It is to be noted that where
the denominator is large, many more circuits are reported as using this
circuit path. Available reports received from the Army, Navy, Air Force,
CAA, AT&T, Globe Wireless, Mackay Radio, or any other agency that supplied
records of operation during the period of the Teak and Orange tests were
used. The type of modulation used, the power of the transmitter, the gain
of the transmitting and receiving antennas, and the frequency employed at
any hour of the day are dis.regarded in these sumnations.

4. Those maps with the time interval centered on the half hour were
included to show in greater detail the effects of Teak and Orange for
several hours after shot time. Lesser changes are shown only by changes
in the fraction associated with the path and greater chnges by changes
in the line symbol identification.

5. As either the behavior of a circuit path, a group of circuit
paths, or the overall array of circuit paths on the sequence of synoptic
maps is otudied, a pattern unfolds. Circuit paths that differ slightly in
azimuth angle and originate from a common terminal differ in length of
circuit path to a greater or lesser degree. For example, the circuits

common to San Francisco and connecting with Tokyo, Okinawa, Formosa, and
Honkong are respectively about 5150, 6100, 6450, and 6900 miles but differ
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by less than 6 degrees In azimuth. Tokyo is about 75% of the distance to
Hongkong. The control points at the far end of these circuits from San
Francisco are spread over about 1800 miles. if the propagation conditions
at the far end control point of these paths of varying length are also
varied in support frequency, the capability for successful communication
will be affected accordingly.

6. For example, at a time interval centered on O00C, 1 August 1958,
(Figure 41) in communicating with San Francisco, Hongkong showed a ratio of
0/4, Formosa showed a ratio of 6/6, Okinawa showed a ratio of 8/8, and
Tokyo showed a ratio of 24/40. Since Formosa and Hongkong show a path
length difference of only 450 miles and are both in daylight, it is
probable that factors other than differences in propagation conditions
account for the difference in ccmunication performance. The differences
in comcunications performance can more probably be ascribed to variations
between these circuits in transmitter power. receiver sensitivity, receiv-
ing and transmitting antenna gains, types of modulation in use, number
of channels in use, suitability of assigned frequencies, and correctness
of log records. Thus under normal conditions of communication, independent
of the effects of Teak and Orange, engineering and operational factors
affect the records of reported circuit experience. In the same hourly
interval, a similar comparison could be made of Honolulu communicating with
Okinawa and Formosa. This indication of various degrees of difficulty
under normal propagation-conditions tends to reduce the significance of
propagati-n outages as indications of the effects of Teak and Orange.
Some data records, such as those from Adak which include monitoring of
WWVH, contain prolonged normal propagation outages which do not represent
comcunication losses. Furthermore, the communications performance of each
circuit path is as dependent on engineering and operational factors as it
is dependent on propagation factors. It should be noted that these maps
show only dat& that was made available as log or other station records.
Incompleteness in these station records affect these computed results.
For example, circuit log records from such places as Canton Island, Nandi
on Fiji Islands, and certain CAA records were prone to report periods of
outage while not clearly stating when the circuits were operating normally.
These deletions affect the accuracy of the data analysis.

7. Both Honolulu and San Francisco are common terminal points for
numerous circuit paths in the Pacific and continental United States areas
for which lcg data is available. Honolulu being some 82O miles f- johnston
Island is of major interest as representative of circuits that are close to
the shot location. Circuit paths from Honolulu lie mainly in the North-
east, Northwest, and Southwest quadrants. No log records arc available for
uIrcult paths in the Southeast quadrant from Honolulu. Circuit paths
from San Francisco also occupy the Northeast, Northwest, and Southwest
quadrants from this communications center. Miany circuit paths from San
Francisco go across the Pacific on great circle routes that lie to the
north of Honolulu by more than 1000 miles. These North Pacific routes
out of San Francisco should show the more remote effects of the Teak and
Orange shots. The routes from Honolulu and San Francisco will be discussed
primarily, but the maps will show other routes in the Pacific as well as
Atlantic regions that are of lesser significance.
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8. Depending on the length of the circuit path, on the more powerful

signal that could be transmitted by better engineered circuits, and on the
more reliable type of service rendered by particul&r forms of modulation,
some of the reported circuits were better able than others to maintain com-
munications. An examination of the consolidated data and the subsequent dis-
cussion will show that sci of the available circuits in most hourly periods
succeeded in maintaining commnications during the worst effects of Teak and
Orange.

9. To simplify the discussion of the sequence of the synoptic maps with
respect to circuit paths that terminated in Honolulu and San Francisco for
Teak and Orange, four tables (beginning on Page 170) were made of the ratis
of satisfactory frequency-quarter-hours to transmitter operation frequency-
quarter-hours. The ratios are tabulated for the successive hourly intervals
centered on either the hour or half-hour for each circuit path examined.
Trends in circuit path activity that correlate with the effects of Teak and
Orange are then more easily studied.

103. Honolulu circuit paths for Teak. (Figures 41 to 72)

(Table I) Since the Teak shot occurred in the vicinity of Johnston
Island, the major effect was felt there and diminished with increasing dis-
tance. The Teak shot took place at 105OZ, which was 50 minutes past mid-
night, Hawaiian Standard Time.

a. The circuits conmunicating between Honolulu and Los Alamos
are military. Up to 120OZ, no effect on cozmmication reliability occurred
with a ratio of 8/8 maintained. For the hour centered at 123OZ, the ratio
decreased to 4/8. Over the four hour period from the hour centered at 1300
to 1600Z no comimmication was possible. From 1630 to 1730Z, the circuit
gradually recovered until it was fully restored from 173OZ to the end of the
day of 1 August Z-tize. Teak did not affect this circuit until 1230Z, about
one hour and forty minutes after shot time.

b. The circuits comnmnicating between Honolulu and Washington,
D. 0. are military. Up to 1130Z, communication reliability was maintained
with a ratio of 8/8. In the hourly interval centered at 1130Z, this circuit
dropped to a ratio of 6/8. In the hourly interval centered at 1200Z, the
ratio dropped to 4/8. The lowest ratio of 3/8 occurred in the hourly inter-
val centered at 12-'Z. The ratio iwent up again in the hourly intervals of
1300 to 1530Z to 4/8. From the hourly interval centered at 1600Z to Green-
wich midnight, thef: ratio rose and stayed at 8/8. Over a period of four hours
and thirty minutes, this circuit path was operating at reduced capaucity, al-
though at no time was it completely inoperative. Some of the circuits sur-
vived the worst effects of Tea Dy operatIrZ just above the marginal limit of
comnunication.

c. The circuits communicating between Honolulu and San Fran-
cisco are both military and commercial. Up to 1130Z as indicated by the
hourly period of 1100Z communication reliability was maintained with a
slightly fluctuating but high ratio reflecting little or no outage much of
the time. in the hourly terval centered at 113OZ, this circuit showed a
small decrease in ratio to 42/46. The maximum effect of Teak began in the
hourl4 interval centered at 1;0Z with a ratio of 32/47. This maximum
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effect of Teak occurred about an hour after the shot. The maximum effect
continued in the hourly interval centered at 1230Z with a ratio of 36/55.
The circuits gradually improved until at the hourly interval centered at
190OZ it is fully recovered with a ratio of 69/69. Since the maximum effect
of Teak caused a ratio of 32/47 in the hourly interval centered at 1200Z, 68%
of the available transmitter operation in frequency-quarter-hours was avail-
able for satisfactory communication under the worst condition.

d. The Anchorage to Honolulu circuit path showed an effect from
Teak at the hourly Interval centered at 1130Z with a raLio of 4/10. The max-
imum effect of Teak occurred during the hourly intervals centered on 1300 and
1330Z with a ratio of 0/16. From the hourly interval centered at 1430Z to
that at 1530Z, the ratio was 12/16. The circuit was fully recovered in the
hourly interval centered at 180OZ. Reduced ratios of 11/16, 13/16, 13/16,
a:! 

'4j /26 occurred in the hourly intervals centered at 1630, 1700, 2200 and
2400Z respectively. This is primarily a military circuit path. The engineer-
ed installations do not appear to have had sufficient margin in communication
capability to withstand the effects of Teak during at least the first four
hours after the shot.

e. The Adak to Honolulu circuit path data for Teak consists
only of continuous monitoring of WWVH broadcasts at 10 and 15 me. The out-
ages shown during the night preceeding and following the shot may be at least
partially attributed to normal expected. MUF failure. It is difficult to say
that the ratio of 6/8 in the hourly interval centered at 1130Z or the reduced
ratios appearing during the balance of the day were an indication of the
effect of Teak.

f. The first records for the Midway to Honolulu circuit path
began at the hourly interval centered at 1030Z, when the ratio is 0/1.
Midway to Honolulu path appears to have had propagational, difficulties at the
start and it appears that the effects of Teak prevented communication from
ever getting establ~ihed that day.

g. The Tokyo to Honolulu circuit path is heavily active with
military and commercial communications. Until the hourly interval centered
at 103)Z all circuits with very few exceptions operated reliably. In the
hourly interval centered at llOOZ the ratio dropped to 55/2. This
hourly interval included the first 40 minutes after Teak. The previous hourly
interval centered on !O3Z nciuded the first 10 minutes after Teak, but
showed no loss of communication capability. This shows that the effects of
Teak on this circuit path were delayed by at least ten minutes if not longer.

In the hourly interval centered at l11'471, the first maximum effect of Teak is
noted with a ratio of 33/80. For the remainder of the Teak day, the circuit
path operated at reduced communication capability. The lowest co-munication
capability occurred at the hourly intervals centered on 1530Z and 19002 with
ratios respectively of 16/57 and 14/68. These dips in communication capabil-
ity seem to be associated most closely with the predawn dip typical of normal
propagational conditions (Dawn occurred at about 160OZ at Honolulu and at
about 2000Z at Tokyo). On the other hand, Teak affected the communication
capability of the Tokyo - Honolulu circuit path more than it did the San Fran-
cisco - Honolulu circuit path. The added mechanism of absorption due to
photodissociation of negatively charged ions with the appearance of sunrise on
the path may have contributed to the difficulties experienced on the Tokyo -
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Honolulu circuit path.

h. The Okinawa to Honolulu circuit path is primarily for mil-
itary communication. Although this circuit was active and adequately re-
ported from the start of the radio day, it suffered virtually no outage until
shot time. The communication capability then deteriorated for an hour and
one half to a minimum value of 4/16 which persisted for about eight hours,
followed by complete recovery. As in the case of the Tokyo circuits, the
circuits on this path suffered prolonged and severe disturbances following
Test Teak.

i. The Formosa to Honolulu circuit path is primarily for mil-
itary communication. During the first 4 hours of the radio day, the re-
ported circuit experience built up rapidly while the communication capabil-
ity progressively improved. The first post-chot outage was observed in the
hour centered on 1230Z. A minimum in communication capability was first
reached in the hourly interval centered on 1330Z, about 2 hours and 40 min-
utes after shot time. It lasted about 3 hours, and tended to reappear 5
hours later. Although Okinawa and Formosa are on the same aziumth from
Honolulu the circuits from Honolulu to Formosa suffered far less from pro-
pagation outages than did those from Honolulu to Okinawa. This difference
in performance indicates that the Formosa to Honolulu circuits were prob-
ably engineered to provide stronger received signals under comparable prop-
agation conditions.

J. The Manila to Honolulu circuit path is utilized for both
military and commercial communication. It is a long circuit path of 5290
miles. At shot time there occurred a considerable increase in circuit ex-
perience reported as unsuccessful. The first period of mininmm ratios ex-
tended from the hourly intervals of 1100 to 140OZ. The second period of min-
imum ratios extended from the hourly intervals of 1600 to 210OZ. Complete
loss of communication occurred in the hourly interval centered at 2000Z
which is about an hour before local dawn at Manila. The outage at this time
can be associated with the predawn dip of normal MNUF behavior end the added
effect of absorption due to the photodissociation of negative ions by sun-
light at ionospheric heights. Circuits to the west of Honolulu seemed to
suffer more than circuits to the east of Honolulu,

k. The circuit paths between Honolulu and the Pacific islands
of Wake, Guam, Eniwetok, and Kwajalein are used primarily by the military,

so=.%oeLtraffic passes on the Wake path. All of these paths were
profoundly disturbed after shot time. However, the Wake Island path pro-
vided no data until just before shot time (when it wao completely out) and
it stayed oit for 2 hours after thc shot. It then made a pertiel r':uvery
for the rest of the day. The performance of the others deteriorated during
the hour after the blast and they remained completely out for about the next
6 hours. Recovery occurred at roughly the time of local daybreak in the
area. The superior performance of the Wake circuits could reflect the
greater distance of the control point of this path from the center of dis-
turbance.

1. The Jolhston Island - Honolulu circuit is used mainly
by the military. This path had heavy and successful traffic prior to the
shot; only limited experience was reported for the muxt two hours but it,
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too, was successful. During the remainder of the day attempts were made to
resume the heavy flow of traffic, but with limited and irregular success.
There were no hours of complete outage, the minimum performance occurring
eight hours after the blast. The surprisingly adequate performance of this
path may be partly explained by the fact that the major centers of distur-
bance were directly over the island and at the geomagnetic conjugate, where-
as the control point of the path was some four hundred miles away.

m. The Sidney to Honolulu circuit path is mainly comercial
communication. The reported log data extends from the hourly intervals cen-
tered on 1030 to 240OZ. Commercial standards of quality determined when
these circuits were usable.

n. The Canton Island to Honolulu circuit has reported log data
that extends from hourly intervals centered on 1030 to 1700Z. No communi-
cation occurred during this time in spite of a maximum of eight frequency-
quarter-hours of transmitter operation.

o. The Nandi, Fiji Island to Honolulu circuit path has log
data for hourly intervals extending from l000 to 2300Z. During this period,
the only successful communications occurred from 1800 to 2100Z and even then
represented a small fraction of the total attempted.

11. San Francisco Circuit Paths for Teak (Table II)

San Francisco is about 2400 miles from Honolulu and is about 3100
miles from Johnston Island. Many of the circuits from San Francisco connect
with places close to or on the Asiatic continent. These circuit paths are
removed by about 1500 or more miles from Jolmston Island sad should be less
affected by the Teak shot than the paths out of Honolulu.

a. Fort Sam Houston, Texas to San Francisco is mainly a mili-
tary circuit path and shows no imusual communication outage associated with
the Teak shot. The same is true for the Washington to San Francisco circuit
path, for the Chicago to San Francisco circuit path, for the Seattle to San
Francisco circuit path, and the Anchorage to San Francisco circuit path.

b. The Korea to San Francisco circuit path showed definite
effects from the Teak shot. In the hourly interval following the shot the
ratio began to drop and the outage became complete at I wZ -wo hours
later a rapid recovery occurred, followed over the remainder of the day by
variable difficulty including another hour of complete outage at 200OZ.

c. The Hongkong to San Francisco and Formosa to San Francisco
circuit paths showed what appeared to be a delayed effect fromithe Teak shot,
however, since comparable outages were indicated prior to the shot, the post-
shot outages may be due to propagation difficulties normal to this circuit
path.

d. The paths between San Francisco and Tokyo, Okinawa, and
Manila operated so well most of that day that reduced communication capabil-
ity commencing at shot time is most probably connected with Teak.

e. The Bandung to San Francisco circuit path it not
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significant in its indications since the data begins after shot time. The
apparent effects are delayed by at least an hour after shot time.

f. The Guam to San Francisco circuit path is nearer to the
area affected by Teak. The circuit path performed well prior to shot time.
The performance was degraded in the hourly intervals immediately following
the shot and communications were totally lost by 1230Z.

g. The Sidney to San Francisco circuit path, 7420 miles long,
passes very close to the test area which makes it more vulnerable to the
effects of the Teak shot. This circuit path performed well prior to shot
time at 105OZ. In the succceding hourly intervals up to that centered on
2000OZ, no conummication was possible. In the hourly intervals centered on
2000 and 230OZ, the circuit path recovered but failed again in the following
hourly intervals.

12. Honolulu circuit paths for Orange (Table III) (Figures 73-122)

The Orange shot also occurred in the vicinity of Johnston Island
and, in general, the major effect diminished with increasing distance. The
Orange shot took place at 1030Z (30 minutes past midnight Hawaiian Standard
Time), 12 August 1958 at a height of about 25 miles above the earth's sur-
face. The severity of the first effect of the Orange test was more confined
in area and did not affect as much of the communication activity or for as
long a time as the Teak test. The second and major effect of the Orange shot
was associated with the signal absorption resulting from excess electrons re-
leased from negative ions by photodissociation with the appearance of sun-
rise on the ionized cloud spreading outward from Johnston Island. With
Johnston Island being 820 miles to the west of Honolulu, the spreading ion-
ized cloud had more effect on circuits to the west than on circuits to the
east of Honolulu when sunrise appeared in this region.

a. The Los Alamos to Honolulu circuit path is mainly for mil-
itary communication. Up to the hourly interval centered on 123OZ, two hours
after shot time, the communication capability was unimpaired. The circuit
capability was reduced and fluctuated from the first effect of Orange between
the hourly intervals centering on 1300 to 150OZ. The second effect of Orange
caused the circuit to drop out completely between the hourly intervals cn-
tered on 1530 to 2030Z. The cirdcuit rapidly recovered in the hourly inter-
val centered on 2100Z and staed rcvered until 2,,r+ s-ot. ti-e.

b. The Washington D. C. to Honolulu circuit path is mainly
for military communication. After operating at Ramst maximum ncapability
until about 1300Z, the circuit capability was reduced and fluctuated between
the hourly intervals centered at 130 to 150OZ. The second effect was
observed when the circuit dropped out completely in the hourly intervals cen-
tered on 1530 and 160OZ. The circuit was recovering, but operating at 50%
of capability over most of the period up to the hourly interval centered on
20O0Z. From then, until 24 hours after shot time where the record ends,
circuit operation appeared normal.

a. The San Francisco to Honolulu circuit path is for both mil-
itary and commercial cosarnieatiun. Ui tc c horly interval centered on
shot time, the circuit capability was almomt maximum. From then to 160OZ,
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the circuit capability was reduced approximately 12% and fluctuating. Be-
tween the hourly intervals centered on 1600 to 230OZ, the second effect of
Orange caused the circuit capability to fluctuate between 45% to 75% in two
distinct intervals. Between the hourly intervals centered on 0300 to 100OZ
on 13 August, the decrease to 82% of circuit capability was reached in the
hourly intervalt, centered on 0600 and 070OZ. During the effects of Orange,
the communication capability of this circuit path was at no time less than
45%. That the effects of Orange were not more serious is considered to be
due to the well engineered circuits in use.

d. The Anchorage to Honolulu circuit path is mainly for mili-
tary communication. Communication capability was 100% up to about llOOZ.
From then to 160OZ, fluctuations in path capability occurred. Minimum per-
formance of the circuit was logged in the hourly intervals centered on 1630
to 1830Z when the second effect of Orange was indicated. Sunlight should
appear on this northerly path at about 160OZ. No further impairment of com-
munication was logged until the record ended.

e. The Adak to Honolulu circuit path log records include moni-
toring of WWVH. The reduced capability recorded for this path may have been
as much due to normal propagation outage as to tne effects of the Orange
shot.

f. The Midway to Honolulu circuit path is 1296 miles long and
is mainly for military communication. This circuit worked at maxinum cap-
ability up to an hour after shot time. The circuit capability decreased to
zero over most of the next 12 hours.

g. The Tokyo to Honolulu circuit path is for both military and
commercial communication. Prior to shot time propagation outage existed on
this path to a greater or lesser degree. No propagation outage could be
associated with the first effect of Orange. Between the hourly intervals
centered on 1630 to 240OZ, the increase in outage appeared to be due to the
second effect of Orange. In the hourly intervals centered on 1930Z and
2000Z, no communication occurred although many transmitters were on the air.
For the reported time on the radio day of 13 August, communication was again
at a maximum.

h. Mhe Okinawa to Honolulu circuit path is mainly for military
communication. The presence of normal propagation outage obscured the ef-
facts of Orange. The minimum capability of 8/16 occurred in the hourly in-
terval centered on ll30Z and 1200Z. Other minima occurred at the hourly
intervals centered on 2100, 2230, and 2330Z respectively.

i. The Formosa to Honolulu circuit path is mainly for military
communication. Because this circuit path was experiencing some propagation
outage prior to the Orange shot, propagation outage from shot time to 0700Z
of 13 August could be due to both causes as well as to either one alone.
Between the hourly periods centered on 133OZ, 12 August to 0300Z, 13 August,
no communication was possible.

J. The Manila to Honolulu circuit path is mainly for military
comw=mication. The first effects of Orange appeared to affect communication
during the hourly intervals centered on 1030 to 1130Z. The second effect

occurred between the hou,,'ry intervals ntintered on 1830 to 2400Z. The second
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effect was greater than the first effect in impairing communication.

k. The Wake to Honolulu circuit path is mainly for military
communication. The first effect was not observed on this path. The pro-
pagation outages that occurred in the hourly intervals centered on 1830 to
240OZ of 12 August are caused by the second effect of Orange.

1. The Guam to Honolulu circuit path is mainly for military
communication. The first effects of the Orange shot are noted during the
hourly int-rvals centered on 1100 to 13007. The second effect of the Orange
shot was noted during the hourly intervals centered on 1630 to 2400Z, with
no communication in the hourly intervals centered on 2000 and 210OZ.

m, The Eniwetok to Honolulu circuit path is mainly for military
communication. The first effect of Orange was noted during the hourly in-
tervals centered on 1030 to 1130Z. The second effecT of Orange *ras observed
betweef the hourly intervals centered on 1630Z, 12 August to OIOOZ, 13
August. No communication occurred in the hourly intervals centered on 1800
to 2100Z and that at 2300Z.

n. The Kwajalein to Honolulu circuit path is mainly for mili-
tary communication. The first effect of the Orange shot was noted during
the hourly intervals centered on 1200 and 1130Z The second effect of Orange
occurred between the hourly intervals centered on 1830Z of 12 August to 0200Z
of 13 Auast. Minimum communication capability occurred during the hourly
intervals centered on 2000 to 010OZ.

o. The Johnston Island to Honolulu circuit path is mainly for
military communication. Propagation outages prior to shot time mask the
first effect of Orange. These same normal propagation outage causes also
mask to some extent the second effect of the Orange shot. No communication
was possible between the hourly intervals centered on 1830 to 2400Z. At the
hourly interval centered on 0700Z of 13 August, all circuits were fully re-
stored.

p. The Sidney to Honolulu circuit path is mainly for commercial
communication. From the hourly intervals centered on 1730Z on 12 August to
0300Z on 13 August, no communication was possible although transmitter opera-
tion was reported. This outage is charged to the second effect of Orange.

q. The Canton Island to Honolulu circuit path is mainly for
commercial communication. Reported transmitter operation occurred for the
hourly intervals centered on 1730 to 2400Z. In the hourly intervals centered
on -0-0 to 2400Z, no owimiiwcation was possible. This is the period of the
second effect of the Orange shot.

r. The Nandi, FiJi Islands to Honolulu circuit path is mainly
for commercial communication, and reported transmitter operation from the
hourly' intervals centered on 1600 to 240OZ. Due to the second effect of
Orange. no communication occurred.

13. San Francisco Circuit paths for Orange (Table IV)

On the circuit paths having San Francisco as one terminal, the

38c:Erg ET



SECRET
effects of Orange are not as readily recognizable. In the circuit paths
that are affected, there is a reasonable time correlation of the first and
second effect.: of the Orange shot.

a. The Fort Sam Houston, Texas to San Francisco circuit path
is mainly for military communication. The propagation difficulties between
the hourly intervals centered on 1030 to 1330Z may be just as likely due to
lack of nighttime support for the frequencies used as to the effects of the
Orange shot since this circuit path is so far removed from the shot location.
The propagction difficulties Lhat occur from the hourly interval centered on
173OZ onward occur well after sunrise appeared on this path. No definite
association with the more dominant second effect of Orange can be found in
the presence of the propagational difficulties oni this path. The same
analysis can be applied to the data for the Washington to San Francisco cir-
cuit path, to the Chicago to San Francisco circuit path, to the Seattle to
San Francisco circuit path, and to the Anchorage to San Francisco circuit
path.

b. The Korea to San Francisco circuit path is mainly for mili-
tary communication. Reduced communication capability when it does occur on
this path does not coincide with either the first or second effect of the
Orange shot.

c. Such data as is available for the Hongkong to San Francisco
circuit path and for the Formosa to San Francisco circuit path dues not coin-
cide with either the first or second effect of the Orange shot.

d. The Tokyo to San Francisco circuit path is for both military
and commercial communication. During the hourly intervals centered on 1100
to 133OZ, the reduced commnication capability on this circuit path coincides
with the first effect of the Orange shot. During the hourly intervals cen-
tered on 3230 and 1300Z, a 10% reduction in capability occurred. The reduced
commu ,ication capability during the hourly intervals centered on 1800 to
1930Z coincide the second effects of the Orange shot. In the hourly interval
centered on 1830Z, a reduction of 33% in circuit capability occurred.

e. From the available data for the Okinawa to San Francisco
circuit path, Bandung to San Francisco circuit path, Sidney to San Francisco
circuit path, Singapore to San Francisco circuit path, Shanghai to San
Francisco circuit path, Wellington to San Francisco circuit path, and the
complete data for the Manila to San Francisco circuit path does not coincide
with the first or second effect of the Orange shot.

f. The Guam to San Francisco circuit path !: w-dinly for mili-
tary communication. The propagation difficulties on this path do not coin-
cide directly with either the first or second effect of the Orange shot.
The reported reduced effects of communication capability occurred between
the hourly intervals centered on 1330 to 1700Z, and centered on 1800 to 240OZ
of 12 August, and centered on 0600 to UOOZ of 13 August. The reduced com-
munication capability occurred some two to two and one half hours after the
corresponding times for the first and second effects of the Orange shot as
felt at Honolulu.

14. The first and second effects of the Orange shot affected communica-

tion capability of circuits that have one terminal in Honolulu much more
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recognizably than that of circuits that have one terminal in San Francisco,
The Orange shot was more local in its effectc than the Teak shot.
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IV. EFFECT OF ENGINMEERING FACTORS ON PROPAGATION OUTAGE

1. As stated previously, propagation outage due to Teak and Orange
more often occurred on communication circuits located closer to the shot
area. This is particularly observed on circuits having one terminal that
is close to the shot area such as Honolulu. Honolulu is a major radio
communication center in the Pacific Area and is used by many military and
commercial radio links. These radio circuits represent a wide range of
engineering fanters in their design and construction. NuL all circuits
operating during the period immediately following Teak and Orange suffered
to the same extent from propagation outage. The differences in engineering
factors among the circuits must have contributed the deviations in the
effects on signal reception.

2. To analyze the relationship of the engineering factors to the
reliability of communication under the more difficult propagation condi-
tions caused by the effects of Teak and Orange, the performance of point-
to-point circuits having one terminal in Honolulu is discussed in the
fullowing paragraphs. This discussion will be based on Figures 123-140
which present the opera'ing experience of the individual circuits on a
frequency versus time of day basis. The plots are made for the radio day
of Teak and Orange respectively on modified 'UF-LUF charts. Each path
for each radio day is presented on a sequence of three charts.

3. The first chart of the sequence contains the hours of operation
for the radio day of each circuit transmitting in both directions over the
specified circuit path. The transmitting circuits include all military,
other governmental and commercial services communicating by radio between
these terminals for which data was available. Each circuit is identified
with the receiving agency, type of service, and the user's designation
when more than one circuit was in operation. That period of operation
which is satisfactory is identified by a dotted portion of the line, and
that period of operation which is associated with propagation outage is
identified by a solid line. The arrowhead at one end of the line or the
other designates the direction toward which the signal is being transmitted
as identified in the title. When no transmission occurs, no portion of the
line is drawn for this period of time. Superimposed on the chart are
curved lines associated with the MUF and LUF. Across the upper part of
the chart is a continuous solid curve connecting plotted points which are
the predicted monthly average MIJF for the circuit path. Also across the
upper part of the chart is a solid curve with a break in it at or within
about four hours after shot time. This solid curve is the oq;0vAlent
400-1-kn F-layer MJF determined from vertical incidence data for the radio
day of the shot taken at the Maui ionosphere Station. The dashed curve
with discontinuities in it across the upper part of the chart is the
2000-km sporadic E-layer MUF determined from the vertical incidence data
for the radio day of the shot taken at Maui. The longer dashed curve
across the lower half of the eha t is the f-sin transcribed from the same
vertical incidence data. The curves plotted from the vertical incidence
data are not characteristic of the path control points of any circuit.
However, this is the only ionospheric data that is available that can be
comared with the effects on communication that occurred on circuits
terminating at Honolulu on the radio day of each nuclear shot. This
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propagation data is close enough to the control points of the Honolulu
terminated circuits to be useful for comparisons.

4. The second chart of the sequence contains the available data on
ACAN and AACS circuits ti.uibuitting to Honolulu. For this purpose, the
engineering factors of transmitter power, type of service on the circuit,
and the transmitting and receiving antennas used on the circuit are
specified. The MUF and f-min curves are copied from the first chart of
the sequence. The additional curves plotted on this chart are the one
or more LUF's that are identified with an ACAN and/or AACS circuit operat-
ing over that circuit path. The LUF is identified with the engineering
factors of the circuit using that path specified in the key.

5. The third chart of the sequence contains the available data on
ACAN and AACS circuits transmitting from Honolulu. The information given
in the previous paragraph for the description of the data on that chart
applies to this chart also. Only AUAN and AACS circuit information is
used on the second and third charts of each sequence for reasons including
the following:

a. Inquiries for engineering information on the circuits of non-
military and comercial agencies could arouse curiosity by persons not
under control of military security.

b. Engineering factors supplied by non-military and commercial
circuits were not directly applicable to the techniques utilized by the
Radio Propagation Agency for calculation of LUF's.

c. ACAN and AACS engineering factors were available to the U. S.
Aray Signal Radio Propagation Agency through existing channels. The
correctness of the data for the day of the nuclear shot could be verified.

d. This analysis of the effects of nuclear detonations on the
reliability of communication, is of primary interest to the military.

6. The LUF's are based on monthly predicted propagation conditions
for normal communication on their path. LUF conditions after the nuclear
shot are not likely to be the same as those of the predicted LUF.

7. Honolulu to San Francisco Circuit Path (Figures 123-128)

a. Teak (Figures 123-125 and Table V)

(i) 'This circuit path is 2400 miles in length and is the
most active from onolulu. It is used by ACAN, AT&T, CAA, AACS, RCA,
Mackay Radio, and Globe Wireless. This circuit path is subject to multi-
pathing because of the possibility of permitting more than one mode to
be received at low angles of arrival. On the charts the predicted monthly
average MUF and the MUF computed from Maul vertical incidence ionospheric
data, hereafter known as the Maui radio day MUF, do not differ very much
up to shot time. When shot time occurred, the lack of usable vertical
incidence data caused the Maui radio day MUF to be suddenly discontinued
at 28 mc. The Maui radio day MU? reappeared about three hours later at
about 6.5 mc. The monthly average MUF predicted for this time of day is
about 19 me. The disturbed co nditio-, of th ior"cgrams after the Teak shot
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made it impossible to plot the Maui radio day MUF for the three hours after
shot time. For about an hour and twenty minutes, the Maui radio day MUF
hovers around 6 mc. During the next three hours, the Maui radio day MUF
climbs from 6 to 22 mc and circut ts affected by Teak recover comunication.

(2) Honolulu receiving (Figure 124)

(a) Reference to Table V shows that prior to shot time
there was no unusual difference in the number of accumulated hours of
outage and in the number of frequency changes for the total hours of trans-

mission time by ACAN-SSB, ACAN-CSRTT and AACS-SSB. After shot time,
Table V shows that for the remainder of the radio day, AACS-SSB had
accumulated four hours and fifteen minutes of outage ascribed to propa-
gation difficulties and eight hours and fifty-five minutes of successful
communications and time for frequency changes after trying five frequency
changes. Neither ACAN-CSRTT or ACAN-SSB report any propagation outage
after the Teak shot. Nominally, time taken for frequency changes is about

fifteen minutes and this time is not shown in every instance as part of
the outage time.

(b) With the same type of sixteen channel SSB modula-
tion and with about the same kind of antennas, ACAN-SSB used four kw of
power whereas the AAGS-SSB used two kw of power. Both circuits operated

for a time after the Teak shot at about 7 me. The major difference is

the advantage of increased power on the ACAN-SSB circuit. The ACAN-CSRTT

circuit had the advantages of operating at a still lower frequency of 5.1

mc and using a type of service that proved more reliable than SSB operation.

(3) San Francisco receiving (Figure 125)

(a) Reference to Table V shows that in this transmission

direction the ACAN circuits were again less affected by the Teak test.

(b) The same comments that apply to operation with

Honolulu receiving apply to San Francisco receiving when considering the

reasons that AACS-SSB had more communication difficulties than either

ACAN-SSB or ACAN-CSRTT. It is to be noted that the outage as a result

of Teak with San Francisco receiving was observed about an hour after
shot time.

b. Orange (Figures 126-128 and Table V)

(1) For most of the time prior to shot time, the monthly

average MUF and the Maui radio day MU? do not differ greatly. Just
prior to shot time, the Maui radio day MUF peaked at 37 mc while the
monthly average MUF reached a maximum of about 24 me. When shot time

occurred, the disruptions to communications were not as extensive on this
path as with the Teak shot. After shot time, the Maui radio day MUF
decreases more rapidly with the passage of time than the predicted monthly
average MUF and also drops to a much lower frequency. The major disrup-
tions occur with the coming of dawn near the Honolulu area. The f-min
rises after daybreak to an unusually high frequency level. The result
is increased propagation outage over the next several hours. This absorp-
tion- outage affects the various circuits at different times and for varying
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durations. Between 1500 and 200cZ, the MauIl radio day F-layer MUF is dis-
rupted by the absorption effect. The Maui radio day sporadic E-layer MUF
is disrupted apparent by absorption until 180OZ.

(2) There are two effects of Orange. The first effect was
the disturbance of the ionospheric layers in the vicinity of the shot area.
One of the results of this effect is the inability of the ionosphere to
refract a wave front in the normal manner after the turbulent disturbance
by the high altitude nuclear blast. When the nuclear-blast-induced
turbulence subsided, reliable communication was restored when undisturbed
propagation support of the ray path was reestablished. The nuclear blast
took place at about midnight Hawaiian Standard Time. Over the next six
hours, the rising fireball and the radiation from it produced a large
region with an excess of negative ions. The second effect was the signal
absorption resulting from the release of an excessive quantity of electrons

by photodiaaociation of these negative ions with the appearance of sun-
light. The second effect took place about six or more hours after the
first effect. Both of these effects are evident on Figures 126-128.

(3) Honolulu receiving (Figure 127). Reference to Table V
shows that in this transmission direction the ACAN circuits were less
affected by Test Orange than the AACS crcuit.

(4) San Francisco receiving (Figure 128). Reference to
Table V shows that in this transmission direction the ACAN circuits were
again less affected by Test Orange.

(5) Since the engineering factors for these nircuits during
Orange were the same as they were during Teak, AACS-SSB continued to show
performance inferior to ACAN-SSB and ACAN-CSRTT. ACAN-CSRTT had no

propagation outage with Honolulu receiving and thirty minutes of propaga-
tion outage with San Francisco receiving after the Orange shot. The
durations of the first and second effects of Orange were greater on
AACS-SSB than on ACAN.SSB. The absorption effects are more likely related
to the ionosphere near Honolulu than to the ionosphere near San Francisco.

S. Honolulu to Tokyo Path (Figures 129-134)

a. Teak (Figures 129-131 and Table VI)

(1I) This path is about 3850 miles long and is subject to
multipathing because of the possibility that more than one mode can be
received at low angles of arrival,, The effects of Teak are immediate
and are felt on many circuits for as much as nine hours after shot time.

This path has circuits used by ACAN, US Navy, AAIS, and CAA. CIA and
AVCO made signal strength recordings of transmissions on this path.

(2) Effects (Figures 130 and 131). Reference to Table VI

shows that in this case also, for both directions of transmission, the

ACAN circuits suffered less outage as a result of Teak than the AAS
circuit.

SECRET



SECRET
(3) Signal reception at Honolulu suffered less from propaga-

tion outage due to Teak than did signal reception at Tokyo. In general
AACS-SSB was more vulnerable to propagation outages due to both natural
causes and the effects of Teak than either ACAN-SSB or ACAN-CSRTT.
ACAN-SSB used more transmitter power for the same type of modulation than
AACS-SSB. CSRTT proved to be a more reliable type of modulation than SSB
for overcoming propagation difficulties. Also it may be said that

ACAN-SSB possibly made a more nearly optimum use of its frequencies, and
Air Force teletype terminal equipment is possibly more vulnerable to bias
and distortion errors.

b. Orange (Figures 132-134 and Table VI)

(1) The disruptions to communications by the effects of
Orange are roughly equiyalent on both directions of transmission between
Honolulu and Tokyo. The discussion that appears in paragraph 7 b (2)
above concerning the effect of Orange on the Honolulu to San Francisco
path applies to this path as well. The easterly control point of the
Honolulu-Tokyo path lies closer to and more in line with the disturbances
emanating frcm Johnston Island than does the control point of the San
Francisco path. This circumstance may partially account for the inferior
performance of the Tokyo path.

(2) Effects (Figures 133 and 134). Reference to Table VI
shows that the ACAN circuits in both directions again were less affected
by the results of the blast than were the AACS circuits.

(3) In particular, the major difference was the greater
power used by ACAN-SSB for the same type of modulation and very nearly the
same antenna characteristics. Again it may be that ACAN-SSB made a more
nearly optimum use of its frequencies with hours of operation, and Air
Force teletype equipment is possibly more vulnerable to bias and dis-
tortion errors.

9. Honolulu to Okinawa Path (Figures 135-140)

a. Teak (Figures 135-137 and Table VII)

(1) This path is about 4650 miles long. The effects of
Teak are almost immediate and are felt on the ACAN and AACS circuits
for as much as ten hours after shot time. Refer to earlier comments
on Teak for the Honolulu to San Francisco and Honolulu to Tokyo Paths
for the discussion of the Maui radio day MUF and the significance of the
comparison of the f-min with tht LUF. Again the ACAN circuit in each
case suffered less outage as a result of the Teak blast than did the
AACS circuit. See Table VII for a summary of these results.

(2) Again it can be said that with the same type of modula-
tion and nearly the same antenna characteristics, ACAN-SSB was less subject
to propagation outage than AACS-SSB because its transmitter power was
greater; it possibly made a more nearly optimum use of transmitter
frequencies with hours of operation; and its teletype equipment is
possibly less vulnerable to bias and distortion errors on SM circuits.
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b. Orange (Figures 138-140 and Table VII)

(1) The disruptions to co munications by the effects of
Orange are greater than by Teak for ACAN-SSB and less for AACS-SSB with
Okinawa receiving. However, ACAN-SSB did not suffer from propagation
outage as much as AACS-SSB in either direction. Refer to previous
discussions of the effects of Orange on the Honolulu to San Francisco
and Honolulu to Tokyo Paths.

(2) While the improvement in maintaining comminications by
ACAN-SSB compared with AACS-SSB is not as great as in previous instances,
a margin of difference still exists. It should be understood that the
added degradation of propagation as a result of Teak and Orange rendered
marginal even those point-to-point circuits which were adequate for un-
disturbed propagation conditions. The degree to which this marginal
performance results in outage appears to depend on the safety factors
used in the design of the circuits.

10. As much difficulty in multi-channel radioteletype communication
has been described by various observers as being propagation outage caused
by multipathing as outage caused by signal absorption under the circumstances
of tests Teak and Orange. More reliable forms of modulation such as
SSB voice, CSRTT and hand-keyed CW are less likely to be affected in
readability by multipathing interference and by weak signals. The human
operator of a CW receiving circuit can read and correctly receive messages
thru interference and below threshhold response levels of teletype machine
equipment. Priority messages that require reliable reception under
conditions similar to Teak and Orange should utilize these more dependable
forms of modulation.

46

SECRET



SECRET
V. EVASION OF OUTAGES BY RELAYING

1. Need for Relaying:

The onset of any large scale international emergency would result
in the immediate generation of limited amounts of extremely high priority
radio traffic. Established communication networks are designed to pass
large quantities of traffic with tolerable delays, and with full regard for
the individual interests of the various services and enterprises involved,
both military and commercial. For emergencies, however, the need is for
prearranged control of all existing facilities to yield immediate delivery
of a few messages of extreme urgency. Just such a system of overall control
is postulated in the following analysis of potential benefits to be expected
from the assignment of all available circuitry to high priority traffic.

2. Mode of Operation Assumed for Emergencies:

a. Specifically, let it be assumed that:

(1) Certain messages will have unquestioned priority status
by their very nature.

(2) Any such messages will be clearly recognized as being of
this nature, and yet will be so obviously linked to the special emergency
situation that their possibility will in no way impede normal operations in
the absence of emergency.

(3) These messages will not require authorization, or any
prior processing or liaison activity. They can be directly sent, relayed,
received, or delivered, subject only to limitations of propagation and
equipment.

(4) All facilitieR. whether commercial or military, regardless
of type of service employed, going anywhere or everywhere, will (if of
adequate range Pnd if currentlv functioning successfully) be at the complete
and instant disposal of any such messages.

(5) All such facilities will be used to transmit the messages
regardless of the performance or use of any or all of the others. All
receivers which will receive these messages will directly dispatch them
to all transmitters, which will retransmit them.

b. The general situation is one of a single message percolating
through any and all links of a partially obstructed lcrng rauge cumuunicaLions
network which, in this case, is presumed to include every appropriate and
functioning radio facility.

3. Estimation of Relay Benefits.

a. For computational purposes, the links are considered to be
available for all times in which their circuit logs noted successful
reception, their capabilities being accumulated in units of frequency-hours,
not of channel-hours or of circuit-path-hours. For example, on a circuit
path from point A to point B carrying two-way traffic on 16 channel SSB,

47

SECRET



SECRET
4 channel UUiX, and 1 channel CS RTT, only six frequencies are nominally
employed and continuous successful reception in both directions for one
hour credits the path with six frequency-hours of capability. These
frequency-hours are then treated as unit messages or units of information,
with no provision at intermediate terminals for storage. The messages
proceed by various possible alternate paths using no more than two relay
points per path, the capacity of each path being limited by the capacity
of its least capable link as expressed in frequency-hours. No more units
are assumed to be sent to a relay point than can leave it, or vice-versa,
but each point may serve more than one route. The total benefits from
multiple rclaying are then taken to be the summed capabilities of the vari-
ots possible alternate paths.

b. No corresponding figure is presented for the total number of
frequency-hours attempted during parallel relaying; during the initial
stages of such operation it may be presumed that virtually all facilities
in the network will be devoted to the effort regardless of whether their
contributions prove ultimately to have been required. Rapid identification
and release of redundant circuitry would drastically reduce the total number
of frequency-hours involved in the transmission of the priority message.
This process is highly dependent on specific conditions however, and is
not predicted here.

c. I will- be roted that two concepts in the evaluation of relay
benefits are not mere simplifications, but are in contradiction to the
conditions existing within the communications network. The frequency-
quarter-.ors of capability of the -various circuit paths have been accumu-
lated onto the synoptic maps on the basis of reciprocity, with no regard
for actual directions of traffic flow. This ambivalence is carried into
the application of the circuits as links in relay networks, for which pur-
pose a strict adherence to directional capabilities would be more realistic.
In addition, the totalled relay capabilities should reflect the Joint
contributions of the alternate paths. The process of combination should
preserve the constricting effect of the less capable of the various inter-
mediate links, but the data was not sufficient]y accurate, coplete, or
controlled to permit a vigorous combination of probabilities. The re-
striction that no more message units may leave a relay point than can be
sent to it has the desired effect of penalizing the totalled capabilities
for the performances of their weaker links, although actual relay stations
would not be restricted in their ability to duplicate incoming messages.

4. Application to Three Typical Circuit Paths. Since actual emergen-
cies may not resemble the tests either in the number of blasts or in their
placement, no detailed analysis of multiple parallel relaying has been
prepared for every ccamuncation path concerned. Instead, tvree tyical
circuits paths have been selected to illustrate the orders of magnitude
of the benefits to be expected from such stringent control of radio traffic
during abnormal periods. These paths are San Francisco - Honolulu; S'ai
Francisco - Manila, and Guam - Honolulu.

a. San Francisco - Honolulu, Test Teak

(1) This pat, has many well-ergineered circuits and seldom
dropped below 70 per cent effectiveness during hourly intervals soon after
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the first shot, with much higher percentages prevailing at earlier and later
times. Inspection of the graph beneath Figure 142 shows this high ratio of
successful frequency hours to the total number attempted, and also shows
that the number of successful frequency hours could have been roughly doubled
within any hour of the day by appropriate use of all available parallel
circuitry using no more than two relay points on each of the additional
paths. During the disturbed hours immediately following the shot an even
greater relative increase in capability could have been obtained from such
relaying. In the hour centered on Greenwich Noon ily 68% of the frequency
hours attempted were successful, but multiple relaying could have more than
tripled the useflul total.

(2) The parallel linkages contributing to the predicted total
capability of the priority circuit generally consisted of all of the paths
in and out of the priority terminals plus a considerably attenuated use of
the rest of the network. Figure 141 contains a map and a diagram of the
network of all the parallel routes which were considered in the computation
of the total increases plotted in Fugure 142. The individual links are
numbered in accordance with the frequency-hours of successful operation
experienced by each during the one-hor period centered on Greenwich Noon,
1 August 1958, a period selected as typical of early post-shot conditfc'n,
These frequency-hours are indicated regardless of whether they can contri-
bute to the ultimate delivery of the priority traffic.

(3) In the diagram the network has been spatially rearranged
to clarify the various possible interconnections which could aid trans-
missims between Honolulu and San Francisco. All links are again numbered
in accordance with their successful frequency-hours within the interval.
In addition, they bear in parentheses the number of frequency-hours
contributing directly to the delivery of parallel-relayed priority traffic.
The arrows indicate the direction of transmission along these contributing
links of messages originating in Honolulu. When all traffic was arbitrarily
assumed to have originated there, it is seen that a total of 26 3/4 units
left this terminal. Eight of these units proceeded directly to San
Francisco; the remainder scattered into th. net via Anchorage, Manila,
Okinawa, Taipei, and Tokyo. Although all the links converging an San
Francisco could have provided a total of 281 frequency-hours, the capacity
of the circuit was limited to the 26 3/4 which could have left Honolulu.
Of these, six left Honolulu fo- Taipei. There was a direct route from Taipei
to San Francisco capable in this hour of carrying one half of one unit,
and there were similar routes to San Francisco from Guam, Manila. Okinawa,
and Tokyo, each of which were directly accessable from Taipei. The link
from Guam. to San Francisco was completely out during this particular hour
so none of the three frequency-hours which the junction at Taipei could
send to Guam were able to continue on along to San Francisco without
exceeding the permitted number of relay points. Of the two units which
could be sent from Taipei to Okinawa, only one could continue to San
Francisco. The two units each which could be sent to Manila and to. Tokyo
had direct routes of ample capacity on to their destination. In all, Taipei
could have disposed of 5j units out of the 6 received from Honolulu.

(4) Similar examination of the other routes out of Honolulu
proves them all to have been just capable of delivering their initial units
without overtaxing the links into San Francisco. Other possible routing
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arrangements m-Ight have slightly reduced the number of units which required
two intermediate relcy points, but would not have recovered the lost one
half of one frequency-hour. The total number of units leaving Honolulu
was thus reduced from 26 3/4 to 26 frequency-hours. This total represents
the relay assisted capabilities of the circuit, ascpposed to the unassisted
total of 8 frequency-hours out of 1 3/4 attempted.

b. San Francisco - Honolulu, Test Orange

After the second shot, the performance of the circuit path
gradually deteriorated until sunrise; daylight disrupted many of the services
on this path and by 1900Z only 8 3/4 of the 19 3/4 frequency-hours attempted
were successful. The use of multiple parallel relaying could have nearly
doubled the capability of the circuit at this hour, providing a total of
17 frequency-hours. Refer to Figures 144 and 143, which plot these cap-
abilities against time, both with and without relaying; and which also trace
out the contributing network links for the hour interval centered on 1900Z.
This route is considered typical of long Pacific paths of high traffic
density which approach or traverse the region affected by the shot.

c. San Francisco - Manila. Test Teak

(1) Prior to the first explosion, from three to five fre-
quencies were successfully received in as many tries on this path. Relaying
would have tripled the capability but was unnecessary. After the shot the
proportional benefits from relaying were mintained and the need for them
increased sharply during the next three hours. By 1300Z only three
frequency-hours out of the eight attempted were successfully received in
the hour interval. Relaying could have raised the total capability to
ten and one fourth frequency hours. After 1300Z conditions irmroved.
Refer to Figure 146.

(2) At 1200Z five units out of eight and one half were
successfully received; relaying could have provided nine more for a total
capability of fourteen frequency-hours. The contributions fron the various
links involved are charted in Figure 145, on the page facing the plot
capabilities.

d. San Francisco - Manila, Test Orange

The second explosion had virtually no effect on this circuit's
capabilities; five frequency hours per hour were successfully received
out of five attempted for seven hours following the tent, and no outages
occurred during the rest of the day. Relaying would have more than tripled
this capacity. See Figures 148 and 147. This route is considered typical
of long Pacific paths not directly traversing the shot area.

e. Guam - Honolulu, Test Teak

Refer to Figures 150 and 149. This route is auch shorter
than the other two but crosses the shot area; for half a day preceeding
the first blast only two frequency-hours per hour were attmpted at most,
and not always with success. Relaying would have greatly increased the
capabilities of the circuit. Three hours before the shot the performace
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of the path declined; after the shot all the circuits along this path failed
even though the reported total number of frequency-hours attempted rose
sharply. The benefits which could have been realized from relaying were
considerably reduced during this period as the parallel circuits encountered
their own outages; however, relaying was always possible within the hour
intervals to the extent of at least five frequency-hours per hour. Between
1600 and 200OZ original conditions were gradually restored. Figure 150
illustrates the capabilities and contributions of the relaying network
during the hour centered on Greenwich Noon. Relaying could have added

seven frequency hours to the capabilities of the circuit, thus providing in
this particular case, the only successful communication.

f. Guam - Honolulu, Test Orange

The second explosion found this circuit already experiencing
moderate outages. Following the shot these outages did not appreciably
increase but the improvements to be realized from relaying sharply decreased.
Daytime conditions degraded the performance of the path until there occurred
a complete failure of all of the three and one half frequency-hours attempted
during the hour centered on 2000Z. Relaying benefits were also at a minimum
at that time but still could provide eight frequency-hours. Refer to
Figures 152 and 151. This circuit is considered to be typical of paths
of m6derate length traversing the shot area and requiring relaying in order
to maintain ccaumnication.
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VI DISCUSSION

1. In performing the analysis of the effects of the high altitude
nuclear blasts of Teak and Orange on communication in the 1F band, the
sources of data employed were primarily the log records. Additional sources
that proved less useful were magnetic tape recordings and Esterline Angus
type paper strip charts. Two types of difficulties arose in organizing the
data for analysis. One arose from the communication practices and jargon
used by the operations staff monitoring a partrcular communication system
and the other from the lack of supplementing the written and mechanically
recordcd log data with adequate reference information and scaling of
measurements.

2. The difficulties arising from the variations of communication
practices and jargon used by a particular communication system in monitor-
ing its own operations required access to AoP and JANAP manuals and help by
experienced communicators associated with the monitoring system. The
initial step was the identification of these ACP and JANAP manuals and
requesting these from their sources. This step was time consuming. The
interpretation of specific practices required obtaining the help of an
experienced communicator associated with the monitoring of each communica-
tion system. His interpretations helped to recognize that not all operators
on duty were maintaining their logs in a uniform manner. Some of the
operators on duty kept their log records in an individual manner that added
difficulties to the analysis by use of modifications and self-generated
abbreviations. Tracking down these interpretations and deviations were also
time consuming. Liaison with representatives of the Army, Air Force, and
Navy .communication systems led to the discovery of the variability in human
judgement exercised in the preparation of these logs. It is known that more
than one technician had a hand in the preparation of the logs at any one
fixed point station. Each military eervice supplied logs for a number of
their fixed point stations. The technician preparing any of these log
records could range from one with many years of experience in performing tns
duty and with a perceptivene-3 in recognizing and assessing improper
behavior in equipment or aifficulties in propagation conditions to one who
is in an "on the job training" status. Yet in the log record, each man's
entries carry the same weight. The manual of each military communication
sprvice shows that an experienced technician must have an extensive
knowledge of the operating transmitters, receivers, toletypewriters, land-
line equipment, etc. and operating procedures to properly assess the
determination of operating conditions of a communication circuit. The
reliability of using the logs as a basis of data analysis is reduced by the
spread in human judgment exercised by the group of technicians that prepared
these.

3. Another difficulty that arose with the log records was the appear-
ance of entries in the log of a station at one end of a circuit that were
not corroborated by entries in the log of the station at the other end of
the circuit. For example the receiving log of one station often contained
reference to a transmission incompletely or even differently recorded in the
transmitter log of the other station, and vice versa. Since these logs
originated in August of 1958, and the memories of operating personnel at
this late date are unreliable, the decisions by the log analysts on this
project had to be made arbitrarily in many instances.
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4. Supplementing the written and mechanically recorded log data with

adequate reference information and scaling of measurements is both an
administrative and technical responsibility that must not be overlooked.
Without such complete reference information, the capability for analyzing
the data is seriously degraded. It can be shown that such oversights were
common in the written log records and mechanically recorded data. As far as
possible and long after the fact so that memories were dimmed and some
records were no longer available, serious efforts were made to obtain this
missing reference information. Only partial success can be claimed for this
effort.

5. Much of the mechanically recorded data by magnetic tape or paper
strip chart had no significance because it lacked an identifiable reference
level and a calibration scale. Furthermore, some mechanically recorded data
which was identifiable proved to have been taken in a technically inappropri-
ate manner. For example such data should be based onth/e received input
signal and not on an output signal and accurate time references should be
provided.

6. Not only should the reference data be for the calibration but it
should also identify the equipment and circuit information. Each log sheet
sh'ould be identified by circuit or route number, type of communication

modulation technique, number of active channels, call letters, power of
transmitter, transmitting and receiving antenna type and their dimensions,
and any other special information of value to the test. In a great many
cases ideitifiLation information was lacking. Engineering changes were made
at these communication installations from time to time both prior to and
after the tests. If this reference identification information is taken later,
it can and has been confused by engineering changes. This identification
information is needed for analysis of equipment capabilities for the
propagation conditions on the day of the test.

7. Finally it may be pointed out that to give added significance to
synoptic data from a number of receiving and transmitting locations,
uniformity of instrumentation and calibration techniques should be provided.
This standardization requires planning but the rewards would Justify it in
significance of the comparisons.
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VII. CONCLUSIOL

1. The effects of Teak on HF communication were intense, almost immedi-
ate, and widespread, impairing reliability of comunication. Reliability of
co unication was impaired from Honolulu to San Francisco for as much as

four hours after Teak and to Tokyo and Okinawa for as much as nine and ten
hours after Teak, respectively.

2, Prior to the time of Orange, many of the circuits were troubled
with propagation outages. On those circuits, the effects of Orange were not
readily separated from those causes of propagation outage already there.
It appeared that the severity of the propagation outages increased as a
result of the shot within the general geographical area of Test Orange.

3. The first effects on HF communication of Orange were almost immedi-
ate and impaired reliability of communication on certain paths, but were
not as intense or as widespread as the effects of Teak.

4. The "morning after" or second effects on HF communication of Orange
imlaired reliability of communication on various circuits for as much as
twenty-four hours after the beginning of the second effect. The second ef-
fect began about six or more hours after the first effect with the particular
times being strongly influenced by the time of sunrise within the affected
region. The second effect was therefore considered to be caused by the ab-
sorption of signals as a result of the release of an excessive quantity of
electrons by photodissociation with the appearance of sunlight on the dif-
fused ions produced by the explosion.

5. During the time period of the effects of Teak and Orange, some
successful ccmmication activity on circuits within the affected area was
distributed with considerable uniformity over the spread between the upper
and lower limits of the HF band. In an overall sense, there is no general
indication of an advantage in going to a higher or lower frequency within
the HF band.

6o In a-7 Lastance were all HF cirouita into or out of any one omounicatioa

cater such as Honolulu, inoperative at the sa time for any appreciable period.

7. When all communication was out on three typical paths in the vicin-
ity of the shot, analysis showed that communication could have been
provided by multiple parallel relaying.

8. On military HF communication circuits, CSRTT modulation appeared to

be affected least, and SSB modulation appeared to be affected less than
other forms of modulation.

9. Improved engineering factors, such as more powerful transmitters,
more effective types of modulatior and higher gain antennas for receiving
and tranmitting reduced the deleterious effects of high altitude nuclear

blasts on HF cm-unications. Back-up circuits, using manual keying of
powerful transmitters can vintain reliable cmminication during highly dis-
turbed conditions characterized by multipathing even when only a barely
detectable carrier exists.
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VIII SOURCES OF DATA

The data soirces for this study are:

a. Log records, strip charts and magnetic tape recordings supplied
to AFSWP by the point-to-point circuits of the Army and the Air Force, and
the shore stations of the Navy;

b. Supplementary log records furnished by the point-to-point circuits
of the Army and the Air Force;

a. Log records of monitorings by tho CIA of the Navy transmissions
and by the Army of WWVH transmissions supplied to AFSWP;

d. Letter reports of circuit outages by CAA; and

e. Rand gathered data of commerical communication company experiences
as reported by RCA, AT&T, Mackay Radio, and Globe Wireless.

This information was supplemented by access to ACP, JAHAP, and other
milit ry documentatlon to identify circuits and interpret military coanzinica-
tion practices of the Army, Navy, and Air Force point-to-point HF circuits.
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APPENDIX I

DISRUPTION OF AIR TRAFFIC CONTROL OVER THE PACIFIC

1. The Artificially Induced Ionospheric Disturbance. In midsummer
of 1958 two very high yield atomic weapons were exploded at such heights
as to free them from the absorbing, damping, and generally constricting
properties of the dense layers of the lower atmosphere. A large portion
of the energy of these detonations was therefore available as radiation
of X rays, ultraviolet light, and fast elentrons. If unabsorbed by
intervening layers of air, these rays so alter the normal structure of
the ionosphere as to produce a localized but severe equivalent to a natural
ionospheric disturbance. High frequency communications which depend upon
orderly reflections from the affected portions of the ionosphere may then
encounter drastic reductions in F-layer critical frequencies, highly ab-
sorbing D-layer ionization even at night, and intense sporadic E-layer
activity. Such reflections as occur are apt to be very diffuse or scattered,
the lack of a single dominant mode of transmission degrading reception of
high-baud-rate transmissions even when adequate signal-to-noise ratios are
maintained. However, voice transmissions also suffered; notably those
concerned with the control of aviation over the Pacific Area.

2. Simnifiance of Simultaneous Outages.

a. From a global or long-term viewpoint, the actual combinations
of yield and altitude employed in the tests were such as to produce rela-
tively brief and local effects. Certain vital communications between air-
craft and their ground terminals, and between ground terminals, traversed
the affected region and were quite unable to tolerate the resulting
protracted interruptions. Many of the point-to-point circuits in the
vicinity are maintained by various military services; in times of emergency
their traffic could be of the utmost urgency, and their reported outages
must be so evaluated.

b. The disruptions to services associated with air traffic control
produced by the first detonation were immediate, severe, clearly identifiable
with the event, and not fully expected. They thus exhibit certain elements
associated with operating conditions during any sudden, wefl-coordinated,
and partially successful attempt to Jam nll communications within a particu-
lar area. The transient nature of these effects diminishes but does not
eliminate the significance of any simultaneous commmnication outage.

3. Comments on General Data on Air Traffic Control Outages. Most
of the data furnished for analysis concern the behaviour of point-to-point
circuits.' These reports are more factual than expressive, and the true
impact of simultaneous outage on the routine operations of the comunicator
is more dramatically illustrated by the effects of the nuclear tests on
flight scheduling of aircraft. The Rand Corporation and the Defense Atomic
Sup ort Agz havezra-dad certain narrative material gathered from
the files of the agencies cuncerned. Difficulties with communications
were frequently compounded by the lack of available channels of administra-
tive liaison, but propagationally induced losses of contact proved highly
disruptive to aviation in the Pacific Area. The accompanying outages to
military flights were of equally critical significance, inasmuch as the
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armed services now increasingly depend on sky-wave comnunications to be
reliable and secure. In times of emergency the services are, therefore,severely affected by their loss. A brief summary of this narrativ e material

follows.

4. Material Relating to Test TEAM

a. Prior to this first shot the CAA, the major air carriers, and
their communications subsidiaries were notified that the test site should
be avoided by at least 521 nautical miles, and that within this radius the
hazards to aircraft and to personnel might be serious but would not be per-
sistent. Planes were routed accordingly, but these precautions were not
accompanied by any comprehensive briefing of the personnel directly involved
in radio communications. One actual effect of the first explosion was to
produce a severe but local ionospheric disturbance which rapidly spread
beyond the radius mentioned in the official warning. Concurrently, a similar
disturbance appeared in the region of the geomagnetic conjugate, disrupting
cmminications between the Fiji Islands, Samoa, and New Zealand. Spectacular
visible aurora appeared at both conjugate points but not at Canton Island,
which lies between them. Likewise, all types of high frequency coamunication
were immediately disrupted at both conjugate points, but local comunications
within the Canton Island area were maintained. Samoa was blacked out to
all overseas points for over six hours, and to the Fiji Islands for over
twelve. Aircraft traffic control was maintained with great difficulty at
Nandi during the blackout. Australia and New Zealand, although well removed
from the geomagnetic conjugate, also reported interference to their air
ground communications.

b. The exact times of failure of the air-ground circuit,., and
their actual circuit paths at these times, are not well defined since these
facilities are used by moving terminals for brief and infrequent trans-
missions * Canton Island, which is 1900. miles SW of Honolulu, 1350 miles
suuth of the explosion, and roughly on the geomagnetic equator experienced
no difficulties with local air-to-ground traffic although it had trouble
maintaining point-to-point cimmunications. Guam, which is 3220 miles to
the west, and Los Angeles, 2560 miles to thenortheast, were likewise little
affected. Wake Island, which has very nearly the same distances from
Honolulu and from the explosion as has Canton, but which 12 west from these
sites, lost contact with a total of 17 airplanes for more than 90 consecu-
tive minutes. Honolulu maintained some semblance of traffic control in
its area by using VHF and UHF, and by relaying messages from plane to plane.
Wake laland was more limited in its VHF-UHF capabilities, but 12 hours after
the blast did make an anomalous contact with a plane' 750 miles due east on
121.5 mc. Possibly, the Hawaiian islands enjoy much greater line-of-sight
ranges than do the atolls because higher locations are available for the
antennas; however, the statement is made that high frequency sky wave cam-
munications to aircraft out of Honolulu were little if any better than
-they were at Wake.. The actual number of 90-minute alerts in the Honolulu
area was not given but was stated by Aeronautical Radlo inc. We represbnt
about ten percent of all of the flights for a period of 12 to 14 hours
following the blast. Voice communications between Honolulu -'ud Wake island
using the air-to-ground equipment failed for about 14 hours.

c. Most of the failures when originally reported by the. air-to-
ground terminals occurred on the usual frequencies of 8 to 13 mc, but both
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higher and lower frequciez were soon tried. Whether such changes brought
any consistent benefits is doubtful, and temporary restoration of service
would depend on whether the circuit had been first affected by the rising
absorption or by the diminishing suonort.

d. The 90-minute alertt do not offer a proportional index to
propagation difficultiec since they arise ory from very protracted outages
and may be lifted by brief or deviously relayed repor-ts. They do provide
a measure of the disruption of normal operations, the CAA and the airlines
taking a very serious view of such status even when applicable to but one
aircraft. Apparently the normal procedure is to intercept the flight with
another airplane on the premise that the trouble may be equipmental or that
the first flight has met with some misfortune. One such intercept mission
is stated to have promptly lost contact with its base, becoming in due time
Just one more of the many 90-minute alerts. There is no mention of any

more such missions, and the CAA later reached the opinion that traffic
control and flight-following search and rescue services were impossible
under such conditions.

5. Material Relating to Test ORANGE

a. The widespread inconveniences imposed by the first explosion
on civilian agencies, with the ensuing publicity, led these agencies to
press for wider dissemination of advance notices concerning the probable
effects on communication of the second blast. The announced hazard radius
for this shot had been reduced to 435 nautical miles, but Pan American
Airways, for one, had decided to ground all its aircraft in the Pacific
fbr four hours after the blast since certain expert advice had indicated
the likelihood of a blackout over the entire area for this period. An
eighteen-hour warning prior to the scheduled time of the shot was acconspa-
riled by permission to alert the operators, who diligently sought out report-
able phenomena and interruptions. It was highly unlikely, therefore, in
this secrrnd test, that any such occurrences could pass unnoticed if they
were of significant magnitude, duration, and geographical extent.

b. As in the case of the first test, the second was detonated in
the middle of the local nighttime. Brief fades were noted, audible "clicks"
or "thumps appeared on monitored circuits at the exact time of the blast,
but traffic was not disrupted. The immediate effect on communications of
this lower explosion was well illustrated by the report of,.an operator who
was attempting to take a LORAN fix on Hawaiian stations from a point 1180
nautical miles from Honolulu towards Los Ang.les. At precisely the published
time of detonation, the LORAN signals gradually faded and comletely dis-
appearwd for 30 seconds, then reappeared as a clutter of pulses which were
unmatchable between master and slave station. This effect persisted for

about one minute, and was followed by a brief period in which the two sta-
tions each exhibited matchable pulses accompanied by signals which were

identified by the operator as representing "ground wave" propagation. Three
minutes after the blast conditions became perfectly normal, at which time

the high frequency receivers were monitored and found to be unaffected.
The operator stated that he had not previously encountered ground wave
signals at night at such a range. Similarly, AACS at Honolulu noted a very

brief drop-out of the IMJX circuit to Kwajalein on 17 mc, while the SSB
circuit to Guam on 20 mc and the RTT circuit to Christmas Island on 1o mc
showed no apparent effect at blast tine. Except for such sporadic
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observations of very minor failures exactly coincident with the shot, the
high frequency aircraft control circuits into Honolulu were continuously
monitored during the next hour without serious degradation in performance
observed, at which time all special precautions were discontinued. The
usual pre-dawn dip in F-ia~rer support frequency was severe, but no real
trouble was suspected until the local sunrise brought a steadily increasing
number of uncorrectable outages. Simultaneously, ionospheric sounders in
the area noted a rapid rise in absorption levels; this excessive absorption
blanked out most of the soundings taken during the period of least F-layer
support. At the geomagnetic conjugate Apia and Nandi reported that high
frequency circuits were unaffected but that the lower frequencies, which
are more readily absorbed, were unusable.

c. Some of the disruption of ground-to-air cmmnications was the
indirect result of concurrent point-to-point outages. Honolulu AACS reportud
'quipent malfunction at this and other stations accounted for some in-

ability to maintain contact. " "--when the high side of the band went
out the low side was generally good." "Frequencies in the 3 to 9 mc band
appeared most reliable in the period 0700 to 1300Z, and in the 10 to 18 mc
band during the period 1300 to 0700Z." "We were to a reasonable degree able
to maintain communications with adjacent air-to-ground stations on air-to-
ground frequencies." "--communications built up to a peak at about 1000Z
(12 Aug) then deteriorated to almost a complete blackout at approximately
1700Z and continuing through 010OZ (on the 13th)."

d. A more general report on air-to-ground comvnnlcations indicated
that the major trouble was encountered in the Honolulu area, starting as
early as 1400Z of' the 12th of August, improving at 2300Z and becoming normal
at 1300Z of the next day. Conditions were worse on transmissions to the
west and south of the islands, better to the east, while San Francisco re-
ported no significant effect on its air-to-ground messages. During the
troubled 24 hours Honolulu accumulated 24 alerts, ten of which involved
civil aircraft, and one of which lasted four and one half hours. Wake
Island, which had been so disrupted in its air-ground capabilities during
the first test, reported only intermittent outages during the 24 hours
following the second and was able to relay messages to Honolulu from planes
which had lost contact with the-latter terminal. San Francisco was also
able to relay position reports.

e. The crisis at Honolulu peaked during local mid-morning, with
serious difficulties becoming apparent by 173OZ; a complete blackout of air-
to-ground communications in all directions developed an hour later, with the
result that trans-oceanic air traffic out of the area was suspended at
2035Z. Shortly after (local) noon conditions began to improve slightly,
first towards the east; by mid-afternoon nearly normal operations become
possible, but flight separation restrictions remained in force out of
Honolulu until 0715Z.
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APPENDIX II

DISTANCES AND AZIMUTHAL DIRECTIONS

The Distance From Distance Azimuth Augle
from Honolulu

Honolulu To: in Miles in -m in Degrees

Los Alamos 3250 5230 600 16'

Washington D.C. 4833 7778 550 001

San Francucco 2394 3852 530 41'

Anchorage 2776 4467 59 521

Adak 2410 3875 3390 03'

Tokyo 3837 6175 2990 301

Shanghai 49s70 8000 297 10'

Midway 1296 2086 293P 31'

Okinawa 4655 7490 2900 52'

Formosa (Taipei) 4978 8011 2900 501

Manila 5290 8515 2800 41'

Wake Is. 2293 3697 2740 04'

Guam 3788 6097 2710 49'

Eiwetok 2710 4365 2620 06'

Kwajalein 2442 3930 2550 04'

Johnston Is. 811 1306 2500 11

Sydney 5073 8164 2280 591

Nandi,Fiji is. 3193 5139 2160 52'

Canton Is. 1901 3059 2110 15'
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APPENDIX III

DISTANCES AND AZIMUHAL DIRECTIONS

The Distance From Distance Azimuth Angle from
San Francisco

San Francisco To: in Miles in Km in Degrees

Ft. Sam Houston 1490 2395 1050 55'

Washington 2439 3925 740 18.5'

Chicago 1851 2979 690 48'

Seattle 680 1100 00 04'

Anchorage 2000 3215 3320 59t

Seoul 5604 9018 3110 '

Hong-Kong 6895 11096 3080 19'

Formosa (Taipei) 6435 10357 3050 24'

Tokyo 5113 8229 3030 48

Okinawa 6090 9801 3020 32'

Manila 6960 11200 2980 11

Bandung 8649 13920 2910 12'

Guam 5830 9385 2820 19'

Honolulu 2394 3852 2510 47'

Sydney 7420 11942 2400 20'
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KEY TO FREQUENCY UTILIZATION BAR CHARTS OF COMBINED

CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS
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Circuit Experience: KEY A

Circuit Passed..........
)Failed_

Bars are plotted for periods of successful reception or of outages
definitely attributed to propagation conditions. Length of bar corresponds
to the duration of circuit conditions. For all other interruptions the
bar is omitted.

Frequency Limitations:

/Observed F2 MUF from Vertical Incidence Data

MUF

\' Observed Es MJF from Vertical Incidence Data

LUF - /". Observed Fm n frem Vertical Incidence Data

Notes:

Observed values apply to Date of Chart.
Observed values based on Vertical Incidence Data.
Data taken at ionosphere station identified with communication area
for which the individual graph is prepared.

64

CRSECRET



SECRET U S ARMY SIGNAL
RADIO PP-OPAAION'A6UNCY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circult Patha With
Honolulu Area Transmitting

31 July 1958 See Key A, Pegs 64

/ /a

::.; _:;r..:]:; : .... ......:: I o

.. ........... . -I 1- , . .... ...

,,7 1 .
II

t i .

• . ........ .. . . . .._

\I .. ... I

00 04 08 12 16 20 00

SCT

65 Figure 1

SEWRE



SECRET u S ARMY SIGNAL
RADIO PROPAGATIOI'AGENCY

CCOIBNED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With
Honolulu Ares Receiving

31 July 1958 See Kely As Pap 6s
_______ _ __ __O_____,_I _ _ __ _ _ __ _ _ __ _1

10

Jo

, I _," _ _ _ _ _
II - /
[ t I I II I \ I l
I I It I

, I 1 , I \

... + . . . i, -.... .. b.

" • .... .-.U....I.. ..... .... ............ P

.................

........... ......-
.... .... '"'" .At:............

I I

00 04 08 12 16 20 00

OCT
Figurs 2

66

SECRET



SECRET U SARMY SIGNAL

RADIO PROPAGATION AIIENCY

F COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With

I Auguat 1958Honolulu Area Transmitting seKyA ae6

........... ... : ... ..........

Is.

V/ .... .....

0004a121200
OCT

67 Figure 3

SEC097



SECRET U 5ARMY SIGNAL
RADIO PROPAGATION AGENCY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Path* Kith
Honolulu Area~ Receiving

I August 1958 Some Key A. Pape 64

.. ..........

-..........

.. .. .......

00 04 08 120416 20 00

GCT

rigux* 468

SECRET



SECRET U &ARMY SIGNAL

RADIO PROPAGATION'AGENCY

COMBfINED CIRCUIT EXPERIENCE V'S FREQUENCY LIMITATIONS

Various Circuit Paths With
Honiolulu Area Transmitting

2 August 1958 Ses Key A, Pegs 64

4-0

OOC

6 9, . . ... .. .. .. .. ..

SECto;



SECRET U SARMY SIGNAL
RADIO PROPAGATION AGENCY

COMINED) CIRCUIT EXPRIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With
Honolulu Area Receiving

2 August 1958 8.. Key A, Page 64

It

.......... J. . . . . .

-- -- - - -A . . . .k * - -- ----

...........

OT

Figr" 6

SHOW-T



SECRET U. S ARMY SIGNAL
RADIO PROPAGATION AGIENCY

CCOABNED CIRCUIT EXPERIENCE V3 FREQUENCY LIMITATIONS

Various Circuit Paths With
Honolulu Area Transmitting

11 August 1958 Soo Key A, Pape 6/.

4 40

___0 40

. ............ .. .. .......00 5 ' 66 2 1620 0
IC SERE 7IFiur



SECRET U S ARMY SIGNAL

RADIO PROPAGATION ASENCY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIOIS

Various Circuit Paths With
Honolulu Area Receiving

11 August 1958 See Key A, Pa4 go

___ ___ ___ ""_____ ______

.... . . . ./.

.o.

...... ..... .... .......... .. ..

-S I I/

."!i ......... ..

. . ... .[ -

.... .. ................. .......

...... __ .. . . . .+ ,.. . . . . .. . . . . .. . . . .. .. . ....... _ _ _ _ _

00 040 620 0

SEWRE



SECRET US ANNY SIGNAL.
RADIO PROPASAIQ "UNO

COMINIED CIRCUIT EXPEIENCE VS FREQUENCY LIMITATIONS

Vamious Circuit Paths With
Honolulu Area Transitting

12 August 1958 See ley A, Pape 64

4-1

K!__ 

_

.. ... .

rrr--" ~~ r~rT .-.-.- ............... ___

.. . . . . . .. . .

a -Inn

....... ...... ...

000

OCT
71 Figure 9

$FCRFT



SECRET U S ARMY SIGNAL
RADIO PROPAGATION AGENCY

CCMBINED CIRCUIT EXPERIENCE VS FREQUENCf LIMITATIONS

Various Circuit Paths With

Honolulu Area Receiving

12 Augtt IQ58 See ley k, Pap 6

5.0
___ _ ' [ I- "

_ -!

II

-4 .. ---

to

.. .. ...... -.

.. °,°o,°o°°o° .o. ............. . . . .

,.. ~ ~ ~ r .o,, .. . . ............ J .. . . . ,o" -J* "-- ,- - ... . .•, , ..

,, .. .. ... .. .. ".. .. -:.~ i :: i :2 .. .. ..... :i: '  :........ ...- ,

sI

........... . .. . ..... ...... '-.. ..... .. - . . . . ...... ..

..... v S. 3' ' '  
.
7
7 .......

---. ....... .. . _. .. I

GOT

SEWI



SECRET U S ARMY SIGNAL
RADIO PROPAGATION* AGENCY

f ~~O5BINED CIRCUIT SPERIENCE VS FRtEQUENCY LIMITATIONS

Various Circuit Paths With
Honolulu Area Transmitting

13 August 1958 Se Koy 1, Rae 64

40

::.............

a

. .. .. .... . .. . . . ..

................

00 04 09 12 16
OT

75 Figure 11

JEW~r



SECRET US ARMYu SIGNAL
RADIO PROPAGATION AGENCY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONLS

Vtarious Circuit Paths With

Honolulu Area Receiving

_o t

........ . .. . ...... 1
'03

......... ... _ __ ___ __

200

00 04 06 . 62
aCT

rigure 12 7

SECEM



SECRET Ul &ARMY SIGNAL
14ADIO PROPAGATION'AGENCY

C()MBIfaD CIRCUIT EXP~ERIENCE VS FREQUENCY LIiMITATION4S

For Various Circuit Paths In
The Midway I8. Area

1 Aumust 1958 See Key A, Page 64

or 0

40 4

to

. .. .. ........

L.............
...... L ...

SECRU



SEWRE U &ARMY SIGNAL
RADIO PROPAGATION AGENCY

COMBINED CIRCUIT XX1EIENCE VS FREQUENCY LIMITATIONS

For Various Circuit Paths In

The Midway Is. Area

11 August 1958 Sa Key A, Fags 64

40

..........

.. . . .. . .

3 0U

00 04 as 12 16 2

OCT
Figure 14 78

SEWRE



SECRET U SARMY SIGNAL

RAOi~O PROPAGATION AGENCY

QOIINED CIRCUIT EXPEIENCE VS FREQtWNCY LI)AITATIONS

For Various Circuit Paths In

12 August 1958 TeWdaInAraSes Key At Page 64

T 0

.:::.~.'::: .. ...................

i, ~.z~..:j ......... .... ____

... Figur 1 0

SE(T



SECRET US ARMY SIGNAL

RADIO PROPAATIOUI AUNCY

CCIINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

For Various Circuit Paths In

The Midway In. A;;a

13 August 1958 See ly Ap Palp 64

.........

... ... .. .. ... .. .. ..

_ -....

, .. .... ....
.;:'.;;--/ t ".'| ;;;:; .;:.' ',': ;:.'. .'.'. 4 . . . . ...... •..... .. . .. "2'

iLi-
.~ ~ .... ......... ...

00 04 08 12 i6 20
OCT

Figare 16 80

SEWRE



SECRET U S ARMY SIGNAL
RADIO PROPAGATION AGENCY

COBINED CIRCUIT EXPRIENCE VS FvEQitY.NCY LITATIONS

For Varlous Circuit Paths In
The Adak Area

31 JulY 1958 See ley A, PAP 64

I 1 +-.30

I IT

so~
p5

... .... ... .. .... .I
I 

IL

! I j

II

...... . . . . . .. .. .. . .

. .............. ..'. . . ... .... .. . .& ...m..--.-•

.. ..a.." :-,.: ,:: __ _

00 08 12 16 20 00
GCT

81 Figur 17

SECRET



SECRE U S ARMY SIGNAL
RADIO PROPAGATION AGENCY

COLIX.D CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

For Various Ciroult Paths In
The Adak Area

1 August 1958 h  L Pp6

_ _ j, I I _ j
" I I ...,. ......

V 1 1 i f -

9' ' ' 1
. . I I

I, . ....

............ . . .. . ... . . .. .: ".,..r . . . . , -

I

..............

Vt

.......... ... ... ....... ..... ..1:: ....... ......: ..... 7:: U -

... ............

• -- ' -.... ....

SE"AT

OD00 12 Irz 20 D
(OT

SECOE7



SECRET US ARMY SIGNAL
RADIO PROPAGATION AGENCY

COMBINEfl CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

For Various Circuit Paths In
The Adak Area

2 August 1.959 So@ Key A, Page 64

go -- so

40 __

-. .30
so

............ Z ,...:z : .

.... .. ..

1001

OCT
83 Figure 19



SECRET U S ARMY SIGNAL
RADIO PROPAGATtON AGENCY

CaMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

For Various Circuit Path8 In
The Adak Area

11 August 1958 See Key A, Fage 64

Iso

zS

• . .. .. . ... . .. . .!. .... .... ....

10-S

- - aO

........,1...... 1 .......... ,
,,c ........ _ _ __................. .... I

. -.. :;; ...:... 2i. ...... .

IC- .--. _ _ i

00 04 0 12 16 20 )
OCT

FiuE 20 8 4
SECRET



SECRET U S ARMY SIGNAL
RADIO PROPAGATION4 AGENCY

COWINED CIRCUIT EXPERIENCE VS FRlEQUENCY LIMITATIONS

For Various Circuit Paths In
The Adak~ Area

12 August 1958 See Key A, Page 64

-4 3

£ ~~I .......___ 
.

......... .. /

............
.......... _________7...,.. .. .

... J.......
_.. .. _....

GCT
85 Figure 21

SECRET



SECRET u sARMY SIGNAL
RADIO PROPAGATION AGENCY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIWTATIONS

For Various Circuit Paths In
The Adak Area

13 August 1958 See Key A, Page 6,4
so so40

: I lu~

" I ,

..........

.. .. ... ... ... ... .. .... . i

S. .........- I

j~ki.

00 04 '8: 12 16 2 00

Fig~. 2286

SECRET



SECRET U S ARMY SIGNAL
RADIO PROPAGATION AGENCY

CO'INED CIRCUIT !XPERIENCE VS FREQUENCY LIMITATIONS

Varicus Circuit Paths With
San Francisco Area Transmitting

31 July 1958 See Key A, Page 64

40l - / 10

/\II I' I /I

\ ,I I _ _I4 -

• I Ii I I I

1: ' I I, - ' 1 e

[[ ,

I O I I: . . .. .
i.\II 

I I

t ~ I I / I

. ..... . ............ ... .....

00; 04 ', 12 6 20... 0 .. ...

. . . .. . . . . . . . .. . . . . . . ... . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . ..

,,...'.._ .... t .... . . ....;....1i

. . . .. I . . . . . . . . . . .

~~~~. .. ...+... 'd................. . ..

I0 -~. . .. . . . . :- .- .. .. 
5

____.....___ 
__..... 

, '-*.... ,"~

00 04 08 12 20
87 Figure 23

SECREiT



SECRET u S ARMY SIGNAL
RADIO PROPAGATION AGENCY

GCOKSNED CIRGUIT EXPERIENCE VS FREQ'IEtCY LIIITATIONS

Various Circuit Paths With
San Francisco Area Receiving

31 July 1958 See Key A, Page 64

S10

I1i / I I

/ 'Is, I I I I I
II.I -. . I......

\ II I l I
l I II I ,

l I I I

io 10

l I
•I I _ _ I .._.'. ."_

"'!I £hi

. .. ...

00 0 81 62
GCT

Figure 24 88

SECRET



SECRET U S ARM SIGNAL
RADIO PROPAGATION AGENCY

COMB~INED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With
San Francisco Area Transmitting

I August 1959 See Key A, Page 64

40

4 so

II

U ... .. . . . . ..-.. I .. . : ,U

10 Aj I .A vl

I I ore I- 1~ 8S%AJ
G=T
89 Figure, 25

SECRET



SECRET Q S ARMY SIGNAL
RADIO PROPAGATION AGEN4CY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With
San Francisco Area Receiving

1 August 1958 .0 Key A, Ne 64

40

/.30I I
Im.

U U

is............... ...........
........... ....." ..... . .. ... . .. .. .U.

• . * ..: .-:,-.... .. :T -- I -:. ..":::- .L..:"::-.---"

.. . . .... .... .. .. .,.-.-........ . .. ." i . . ....... .

. .. . . ..... ...

I/

04~~~ 12 - 00

K zl \ __._.___

..... :.'.... " .-. , #= -. '..... .

\.,"".j: ..... :2 .'A.. . .. Y + ,, ,•I

00 04 08 12 16 20 0

OCT
Figuro 26 90

SECRE.



SECRET US ARMY SIGNAL
RADIO PROPAGATION AGENCY

('PWINFD CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With
San Francisco Area Transmitting

2 August 1958 See Key A, Page (-)I

T 40

* -7-1......

U j...........

J..i

~. ... ... .......I.,
.1 ~~~* ~. .......

10 40

.. .. .. .... .. j4 i' 7. .

00 04 08 12 16 20 0
OCT

91 Figure 27

SECRET



SECRET L US ARMY SIGNAL
RADIO PROPAGATION AGENCY

C94BINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With
San Francisco Area Receiving

2 August 1958 See Key A, Pap 64

30 so

tai

ino

... .... . . .

............

........ ........ .

00 06 1-08 12
GCT

Figure 28 92

SECRET



SECRET U S ARMY SIGNAL
RADIO PROPAGATION AGENCY

C!MINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With
San Francisco Area Transmitting

11 August 1958 Se Key A, Pae 64

U-0

e:' A: k_

II !

I I I
I I I I I

III I ,

_ __._ ........... I I J+ =

'= I ,, 0 •I . I t°p . .. .. .... .. .. . . . .

0 08 12 16 20 00

OCT
93 Figure 29

SECRET



SECRET u S ARMY SIGNAL
RADIO PROPAGATION AENCV

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIUITATIONS

Various Circuit Paths With

San Francisco Area Receiving

11 AugSt 1958 ley A, Pas 64

40 50

... .......

_ I ___

,I _____________

I I I I

- IIi-

I U

I I I-..
,, .I:::',o-

, ' / I

I...______

...i .... ... ... ..\ . i "" ". '': 7-- .. .. .. 0

.... ........

00 04 08 12 16 20 00
GCT

Figure 30 94

SECRET



SECRET U. S ARMY SIGNAL
RADIO PROPAGATION AUENCY

COMBINED CIRCUIT EXPERIENCE V FREQUENCY LIMITATION.S

Various Circuit Paths With

San Francisco Area Transmitting

12 August 1958 See Key A, Pag 64

so 10

tot
I . I

!.. .... .... .. .

I I

I !

". ..... ....

U " I a

.1 ._ _ ..

i ...... .......... .........

............................ ...... ......

. .-.-............. ..

.. . . "- _... T . . .i . . . . . . . .n.. . . .

i:...... _____ -t----. ...

O04 08 12 16 20 00

GOT
95 Figure 31

SECRET



SECRET U S ARMY SIGNAL
RADIO PROPAGATION ASENCY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Various Circuit Paths With
San Francisco Area Receiving

12 August 1958 See Key At Pape 64

.0

4030so,

..........

E .{,u- ::F 
"" O

_.-. .::- ;.....:.---..- -__ ..._ .._, I __ _,__ __ __" ,__ __ . -..-- .,., .,;;,.-;;

00 04 05 12 16 20 00

Fisure 32 96

SECRET



SECRET U. S ARMY SIGNAL
RADIO PROPAGATION AGENCY

CO'I'ED CIRCUIT EXPERIENCE VS FRIEQUENCY LIMITATIONS

Various 0Circuit Paths With
S~in Francisco Area Transmitting

13 Agust1958See Key As Page 64

a' _ ___ ____ _ __ ___so

L _ _._ _._ _..._._...

At .

........ ... .....

4J. :Ar- . .. .. .. . .

00401216 20 t

97 Figure 33

SECRET



SECRET U S. ARMY SIGNAL
RADIO PROPAGATION AOENCY

CDINED CIRCUIT EXPERIENCE VS FREQUIINCY LINTATIOHS

Various Circuit Paths With
San Francisco Area Receiving

13 August 1958 See Coy A, Pape 64

......................

* r I .

-... . . . . . .. . .

00 0 08 2 1620 4
Fi ur 3_ _ _ _

98t
.E



SECRET USARMY SIGNAL
RADIO PROPAGATION ASENCY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

For Various Circuit Paths In

The Okinawa Area

31 July 1958 See Key As Page 6

40, 40

30 30

ft5
I \
I

I I

t /

I -E
18 ,". . . . . . .

10 .. . .. . 10
-o, . . . . .•. . . . . . -. . _ . .... .... .... ... I

-_ _ o._ __ _ .. . . . . .• . . . . ."°" I

04 0 12 16 20 00
GCT

99 Figure 35

SECRET



SECRETU S ARMY SIGNAL
SECRETRADIO PROPAGATION AGENCY

COMBINED CIRCUIT EXPERIFNCE '/3 FRECUENCY LLMITATIONS

For Various Circuit Paths In

The Okinawa Area

1 August 1958 See K~ey A, Page 64

to{ 25

-T -

........... ............. 1

.................. . . ..............

to

.~~~~~ ~ ~ ~ .. .. . . . ...

00 04 06 12 16 20 00
GCT

?iguzw* 36 100

SECRET



SECRET . S ARMY SfGNAL
SECRETRADIO PROPAGAION AGENCY

COMBINESD CIRCUIT EXPERIENCE VS F'REQUENCY LIMITATIONS.

F'or Various Circuit Paths in

2 August 1956$h knaaAe Sea Key A, Page 64

25

..................... ... 0

-.. . ... .. B

.. . . . ......-. ,*,.:]
............

~...-... ...... __ .-.-.--.. ........ __

.................. .

00 08 12 16 20 00
OCT

101 Filguie 37

SECRET



SECRET US ARMY SIGNAL
RADIO PROPAGATION AGENCY

COMBINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

For Various Circuit Paths in
The Okinawa Area

11. August 1958 See Key A, Page 64
00 50

40 40

25*

...... ......... . . . . . ._ _

. ..... .....

..........................

.I.........................

.I...............

00 04 8 12 1 20 0

. . . . . . . . . . . . . . I10
SECRET



SECRET U ARMY SIGNAL
RADIO PROPAGATION AeENCY

CO'BINED CIRCUIT EXPERIENCE VS FREQUENY LI'ITATIONS

For Various ircuit Paths In
The Okinawa Area

12 August 1958 See Xey A, Page 64

aso

40 P0

-30

............... L ~ .
II I

U IU
. . . a,--.

.. ............ I .......

.. .. .. ...l' . ... ..___"__;__...__: =, ::: ......... - ___. _ __ ... .. .:::
- . j . A.

... ... ... ....

. :- ..ii.

. I : . . . . . . .. . ._ : .... . .. ___._-_......_- _._____... .. :

. . .. . . . .. .. .. .. • .. ... .. I. .

00 0 1? 16 20

103 Figure 39

SECRET



SECRET U s AMY SIGNAL
RADIO PROPAGATION' AGENCY

COMBINED CIRCUIT EXPERINECE VS FREQUENCY LIMITATIONS

For Various Circuit Paths In
The Oklinawa Area

13 August 1958 See Key A, Page 64
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DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS
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SECRET

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: OOOOZ

I AUGUST 1958

//,

NIGHT -DAY 
/NIGHT

KL.Y TO TMRMINAL LOCATI(HJ

1, ADAK 21. CHICAGO 41. wwa 57. Lp; ALAMW6; 71. PALMYRA 1.

2. AW40" 30. ExIWTI, 3 42. ImUSTON, FT. SAM 61. MANILA 72. QUARRY aEIOHTS

6. ASWURA 32. FC6I, 46. ISO JIJAA 62. MIDWAY 81. SAIGON

12. UAl" 37. GUIAM 48. JGW"I0 I5. (.4, At)NTIGRHANE 80. SAN FRA ISCO

13. BANGOK 3. IAIAII 51. *,.JALEIN o5. NAD I, Ij1 v;. 82, SEOUL

19, CAWI N 1. 40. HEIDIIJE 53. LA GANJIA ). OKINAWA 83, SIW(IAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:0000 Z

. . . .. . . !_AUGUST 1958

NNIG DA

QJ

'\'1
______ ______3H~

KEY0 V lIAL IOCATICS KEY TL) MtEQUENY UTILITY

85. SIIWPORE 96. WAKE IS. 0% to 0% of frequenole tried wore_ uueful: ........

87. !M.M9 97. WASiINIOTOn, D.C. 30% to o% of frquencien tr- ', Wor. uiefuil:

8 nw. Y 98. WELLINGTON 80% to 1003 of fri quernolea tried were uuofu1',

9.. TO U - Numrator of fraotion in 4 x (nuzbej of' uable frequncy hour.)

t,>n oi nA tor I n 4 x (n m er of fr quen y our s a tt mt d

during hcr interval dupicted.)

SECRET
107 ." g .r a 41b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: OIOOZ

I AUGUST 1958

42 DAY

51 71

___DAY _______
KEY TOERAMAL ILOCATIM'S

1. ADAK 21. CHICAGO 41. I-WXONG 57. LOS kAAMz 71. PALMMhA IS.

2. ANC)ERLM 3:). ENIWETOK. 4. HoutsiriN, FT. SAM 61. 1A.NI LA 72. QUAJRlY {EI0HTIS

6. ASAA 32. FORW0SA 46. Iwo JIMA 62. LaDWAY 81. SAION

12. RAIMUMII 37. GUM 48. JOHNSTON IS. 64. immToSamI go. SAN FwAcISCO

13. M3X 39. HAWAII 51, KWAJALVIN 65, HANOI, FIJI IS. 82. SEOUL

19. CAN7ON IS. 40. 4EIMtERGI~ 53. LA ORANJA 6$~. OKINAWA 83. SHA)EHAI

SECRET
Mumr 42a 0



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON : 0100 Z

I AUGUST 1958

NIGHT DAY
K EYO MMMAL L='I0oI M Y 'A) Fpr-ULFhCN UTILITY

85. SINIAPORE 96. WAxE is. 0% to 30% Of freuvnoles tried wue oel'

$7. S ATITL 97. WASIU fMTO , D.C. 30% to 80% of frequennwie tried were Woeful:

ST Ly 98, WUI7.*J 80% to 100% of frequenclea tried wer u ful:

93. 1TvKy (x - Mfu radtr of traotion to, 4 x (number of ulsable fr4quwn y z.,ou8)

flknoiDnat-r In 4 A (numner of frtquonoy hLrv tt m ted

during hour intorval dlepiott,)

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0200Z

I AUGUST 1958

i / - °  / '
-~ 71

65

/ 5/
DAY 7,,/NIGHT

Ku~ TO flRIMNAL L=ATICNS

1. AM 21. CHICAO0 1. iO)1D 7. L40S A&I*U.S 71. PAIkAMA IS.

2. ANCHO1fl 30. ERIMTO 42. HOUSTON, FT. SAM 61. SLIALA 72. QtARY HIGHTS

6. ASWA 32. FONA)SA 46. M10 JIMh 62. MIDW&Y 81. SAIGON

1,2. sifl 37. On" 48. JOXWTON IS. 64. I eORkWIH 8O. SAN FRACISCO

13. IAJMg 39. IWAI 1 5. XWLAAIN 0~. bLNMI, FIJI IS. a.,. SEOUL

19. u*NTO is. 40. IUil!IBEF 33. tA ORWIJA 69. OXIIAWA 63. ssHm3MifAi

SECRET
Fil" 4 LI



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON : 0200 Z

I AUGUST 1958

NIGHTDAY
/ ...........

-7\ \

N IGHT DAY ..

KEY TO EFLIXAL IfiCATY(XK Kky $o WN )Cy UTL1,1iY

85. SINAPURPhE 96. awJ, 7". 0% to Xk% uf 're nieeieo tried wero wfuil :

57, ,SEA"ITI.U 97. WA"1UhJW N, D.C. AA, t 80% of' roqu ncri.'n tried we oi- - - -l

so., 3t4(EY 98. WeLLIN I ItN 80% tro 1 0% W freteu leu tried w eeui:

93, 2TO)= - Kunwratx)r of freotiorn lo 4 X(number ot usable frequency hours.)

Dnmno~laUr* in 4 x (nmber of trequency hourn attempted

during hour interval d.pio0.Ad.

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0300Z

I AUGUST 1958

//IH

YXf Th 7R.TI4AL UAoi'i

1. APA 21. CH~U.A 41. IB1tOIK0 7. WS A1IkES 71. PAIMIRA IS5.

, AWH(oO( 0 N O 42 O.TN FT ,St 61. IA4IIA 72. QUAfRY nIOHIQtS

6. A M 32. F )~ 46. lIO JIM& 12. MIDWAY 81. ,SAI(GON

12. WEAmI W 37. GtIAM 48. J01L'tS~TM II, 64. L(NTGIGA4UA 80. ,SAN FSAflISCO

13. DA3D 39. KAWAII 51. UAALAIN 65. NA8DI, FSJI IS. 82. S8OUL

19. GANIDIN IS, 40. UIDYT,,t] 53. 1A OGM,,,1A 69. OKI4A 83. SHA.I]HA1

SECRET
I'1i~ro 44a 112



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :0300 Z

I AUGUST 1958

UT  DAY

NIGHT D Y..... .. .

KEY¥ TO - IfML LAT10Nz KEY T FRQUEYC UTILITY
5. SIHI&POE 96. .0 to X of frequenoieu tried were eful: - - - - - --

87. SFA1IZ 97. WnSnm mN, D.C. 3o% to eo% or ftequeicic tried were wpful:

8. SYL ZY 98. WELLIlIIIAi 80% to 100% of frtquenoics tried wore jnfll:

93. ICKY0 (% - c___ fm#i 1"r!ce 4t x (numbr 0or unable frequenoy hour.)
Denominator It 4 z (number of frequency 1 -ura attempted

durlng Lzur bitsrvwl depicttd.,

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON 0400Z

I AUGUST 1958

f-v L

-6 / 53 6

_/DAY NIGHT
KEY M-ItRINAL W.10

1. AZA. 21. CHICAO0 41. llDN2K01 57. LWS AIAMaS 71, P AIAYRA IS.

2. AJNmUXRA1 jI0. NIWTOK 42. MUISTON, FT. SAL 61. MANILA 72, QUARRY EIOTS

6. A.R 32, VORM33A 46. 11O JIMA 62. ILDWAY 81. SAIGON

12. lAMIN3 37. OUAM 48. JOHNSTON IS. E,. IENTIfWE 80. SAN FRANOISCO

13. wAiztz 39. hANXII 51. KWAALEIN 65. NMADI, FIJI IS. 82. SEOUL

19. CANTON Is. 0£1 fIf!WtuJ 53 LA G"1TA 69. OKINAJA 83, SHANGHAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:0400 -

I AUGUST 1958

DAY J

\ \\

1_____NIGHT DAY
KEY O TEGNAL LGATVNOM KEY 7A) Fn"-ENCY UTI!M

85. SIA41 I 96. WM. i. 0% to 30% oi m trquenoiea trica wer, uaefuL;

87, SEATTLE 97. WASHING11)NC, 3 to 60 of" frequencies tried W*I- he-ul;

88. SyUEY 9. VELLINGTIN RD% to 100% nf frequencies tried were iiesalll:

93. TIOKYO ( V< ) - Nvceratr or raoti.w iu 4 x (number ut u able fequenony hot g)

Deniriunator in 4 z (number of frequency iours attemted

durwx_ linur Interval ueplote .)

SECRET
115 vIgure Z5,



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:0500Z

I AUGUST 1958

DAYE - I

53

.DAY NIGHT
KEY 70 TERINAL IOCATIONS

1. Am 21. CHICAO0 41. HoOKZE 57. LOS ALAMOS 71. PALMWm IS.

2. ANCORAGE 0. lIWETOK 42. HOUSTON, FT. SAM 61. MARILA 72. QUARRY HEIGHTS

6. ASMARA 32. FOR~MOSA 46. TWO JIM 62. IDWIAY 81, SAION

12. BNDUN 37. GUAM 48. JOwLTSO iS. 64. NHTIGRAiNDE 80. SAN FRANCIS 4O

i. BAINGKO 39. HAWAII 51. KWAJALEIN 65. HANI, FIJI Is. 82, SEOUL

19. CANTON IS. 40. HIDELBERG 53. IA URANA 69, OXI WAA 83, SHAIHAI

SECRET
7IjCU" fte iic



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :05 00 Z

_______I IAUGUST 1958

N I TDAY

__________NIGHT '\ DAY __ __

* IKY TO ThHDfK&L LOCATIONS KEY T MtWjUEhNOY UTILITY

85. SMIAYME 96. WAVY 15. 0% to 3Q% of Iequernuies tried waro Lwaful:

8?. SEATTLE 9?. WASHIN370SO, D.C. 30% to 80% of' frequencies tried were useful;-

88. SY1Iw 96. WELLING"uk 80% t o f frn n-c tr~eu - -i u !fui

9)3. TO '' -N rtro rcinif4x(ubro sbefeunyhus

DFlvnixitor In 4 x Inumber of frequenay h~ours attempted)

during hour Interval deput.d.

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 060OZ

I AUGUST 1958

//
53

DAY///NIGHT ___ _______

KLY TO TMIUNAL OCATICK3

1. ADA 21. CHICAGO 41. HINUKOc 57. WS ALUM 71. PA!JaW IS.

2. ANMRA3 30. EMTOK 42. $MJSM3N, FT. SA 61. MIARLA 72. QUAURY HEIGHTS

6. AS.MM 32. rOkSA 46. IWO 3IM 62, WO1WAY 81. SAIGON

12. uimm 37. GUAM 48. JOHNSTON IS. 64. MUNTIGRANDE 80. sAN FRANISCO

13. BuKOK 9. HAAII 51. KWAJAIZIN 65. NAMI, FIJI I5. 82. SEOUL

19. ckmOH IS. 40. )MIDRam 53. LA ORANJA 69. OKINAA 83. SHANGHAI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0600Z

I AUGUST 1958

NIGHI\ NDAY_ _ _ __

KEY TOTW& rAIN KEY WJ FREQ~UENCY UTILITY

85. SMIMAPCM 96. WAKE Is. 0% to 04 of frequenolea tried were useful: -------

87. MA=IU 97. WASHIN310N, D.C. 30K% to 80o% or frequenalea tried were unaerut:

88. symy 98. WELLI3TON 80% to 100% of frectinoies tried were u-cful:

93. TOMY V ) - Numerator otr rraotion to 4 x (number of usable frequency hours)
Dr-uminauwr in 4 x (nwber of frequeney houra attempted

durlnd hour Interval depiot-1..

SECRET
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SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOB AL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 070OZ1AU ST 95

______U YNIGH _____NIGHT_

KEY TO lYRIIINAl L)CATICNS

i. AflAX 21. CHIC"O L. !N 57. mns AIAJLDS 71. PAIMVRA IS.

2. AJNCN0AUE 30. ENTETOK 42. HOiUSTON, FT. SAM 61. MANIA 72, QUARRY HIGHTS

6. ASMARA 32. FORM[OSA 46. TWO JDIA 62, mli KY 81. SAIGON

12. EAMI8D 3?. GUAM 48. jowmTow Is. 64. MONTIORAflOI 80. SAN FRANCISCO

13. amm~i 39. HAWAII 51. KPAJALEIN 65. NANDI, FIJI 18. 82. SEOUL

19. CANTON is. 410. NRittIEDm 53. IA URANIA 69. OKINAWA 83. SHAMI1RAI

SECRET
Piumr 486 120



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:0700 Z

I AUGUST 1958

9

ciq

_________NIGHT\ DAY
KEY To 7WI&. L=TCIO8J= KEY TU FMQUE CY UTILITY

85. 1IMAPCE 96. WAKE IS. 0% W 30% of frequeocies tried were useful: -------
8. SFALE 97. WASH3TION, D.C. 30% to 80% or frequencies tried were useful:

88. SUM W. WILLINOTON 80% to 100% of frequenciem tried were useful:

93, 7 0 ( Numerator of froton 18 4x (number of usable frequenoy hour)

Denominator Is 4 x (number of frequency hours attempted

during hour interval depited.)

SECRET
131 F1guru 4.'b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0800Z

______ __________I AUGUST 1958

r IGH

53

DAY/ N NI G HT _____________

KEY TO 2IthN&L LWClIC5

1. ADAX 21. CRIGOO 41. wwxmON 57. UI ALAMOS 71. PAIMYRA IS.

2. ANOWRMX 30. 161111K 42. HO)USTON, FT. UAm 61. 1"11IA 72. QUARRPY NE1WMTV

6, AMARA 32. FMCAA 46. IW Jxm 62. MWNAY a1. SAIGON

2.2, shJimC 37. GUM 48. JmMITON is. 64. ICNTIGRAKWE 80, SAN FRANOISCO

23. laa 39. NAlt-U 11. WAJALZUI 65, NANDI, FI;I IS. 82. SIMU

19, CAN=TO15.B 40. X5IIELm 53, IA GPA~A 69. OXIHANA 83. S"AIUT

SECRET



SYNPTC APOFSECRET
SYNPTI MA OFREPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONGI
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON -:0800 Z

___________I AUGUST 1958

A~,~~~

DA

KU '

N IGO DAYNIH
MEY T 7 -%akL WCA7IWNS KE MEC UTILMT

85. 3IDUAPCIU9 96. WAKE MS. 0% to 30% of frequenoies tried were t- --------

87. SEATTIZ W. M-40NOT3OW, D.C. 30% to 80% of frequenoies tried were useeul;

8. STINK 98. WELUflhTox 80% to iC,% Of -rcqueiea tried were useful:

93. 7TKYO Numerator of rtion it! 4 x (number of uiable frequency bh2urs)

Denominator is 4 x Inumber -f,.,,m -.

during hour interval depicted.)

SECRET
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I3 " "f L I

SYNOPTIC MAP OF REPORTED CIRCU!T EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0900Z

I AUGUST 1958

NIGHTN_

L 99

KY7VJ nRJMI?4AL IMATICKS

A. m 21. CHICAGO 41. H 57. 1C ALAMOS 71. PF/lA IS.

2. ANCoR&G2 30. ENM70X 42. HOUSTON, FT. SAM 61. MANIlLA 72. QUARRiY HflIGH7S

6. A-MAVA 32. PCUM2 46. ITO JIMA 62. ILrVAY 81. SAIGON

12. BAILVNG 37. GUAM 4;3. JOHNSTON IS. 64. M(NTIORANDE 80. SAN FRANCISCO

13. BANG= 39. KAWAII 51. KWAJALEIN 65. NAM1I, FIJI IS. 82. fFOUL

19. Q'8TON is. 40. HEI[ LEA 53. IA ONANJA 69. OKINAWA 83. SHANGHAI

SECRET



or -1 rI

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :0900 Z

I AUGUST 1958

DAY

Ifs
101

". NIGHT DAY / GHT
rXT TO T0MF 4A7Tc KEY M FREQU NCY UTILITY

8. SIANU 96. WANX IS. 0% to 30% ot frequenoles tried were efu .--------

87. szoLm 97. WASHIMIC0, D.0. 30% to 80% of frequenoies tried were useful:

88. 8. !LLEM0N 8 to 100% of frequencles tried wore usefAl:

93. MM 90 9 q. Uj 1. - Nuerator of freotion in A x (number of usable trequeony hour&)

Denoinator is 4 z (nusber of rre~qunoy houra Atteampted

during hour interval deplated.)

SECRET
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SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: IOOO

I AUGUST 1958

NIGHT
K To TZUWAL LOCATICH3

1. ArAK 21 CHICAGO 41. HDNiOmW 17, LOS ATAI 71. PAIMPA IS.

2. APMEK" 3O. KIWIO 42. HOUSTON, FT. SAM 61, MLWIIA 72. QUARRY HEIGH S

6. ARM 32. FawsA 46. PO JIA 62, MIDWAY 81. SAIGON

12 1 Nakam 37. GUAM 48. JOHNSTON IS. 64. MONTIGRAI2P0 SO. FANCISCO

13. mim 9 )9. HAo 51. IWAJAIZIJI 65. NANDI, FIJI 15. 82. SEOUL

19. .WON IS. 40. lIzioZm 53. IA GRAWJA 69, OKINAWA 83. SHANGHAI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1000 Z

I AUGUST 1958

-il DA

/1
//

NIGHT\ DAY ~ , NIGHT
lM;Y rlKL jLDZATION KEY r) FEQUENCY UTILITY

85. I5N &POI 96. WAKE IS. 0_ to 30% of frequenaien tried were useui -.-.-.---- .

87, -A-TL 97. WAUIC2ON, D.C, 30% to 80o o" trequenrles tried were unetul:

88. SY3KLE 96. VILLINIrnOt 80% to 100% of frequencies tried were uefiul;

93. TOM 99, SAMOA IS. (X) - Numerator of Craetion in 4 x (number of unable frequenoy hours.)

Den- IrAtor In 4 x (number or frequenoy bour& attempted

during hour intervil deploted.1

SECRET127 Figure 51b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATN 0 ATH,

TIME INTERVAL CENTERED ON: 1030Z

-I AUGUST 1958

NIGHT,

DAY DAY

' / ,,

V ~ ~~NIGHT'_ _ _ _ _

KE To TURMIL fLCATICNS

1. AMA 21. C IGM2O 41. HOOK) 57, .L ALAkW 71. PFMA IS.

2. AKZRAal 30. 2NMh1TOE 42. !WIMTVN, FT. SAM 61. MAXILA 72. QUARRY HEIGHTS

6. LSWA 32. FORMOSA 46. IWO JIMA 62. MIDWAY 81. SAIGON

12. BAmm 3?. GUAM 48. JOHNSON IS. 64. MDNTIGRADJE 80. SAN FRANCISCO

13. 3 39, HAWAII 31. KWAJALEIN 65. ANhDI, FIJI IS. 82. SEOUL

19. ANN IS. 40. HNIILAM 53. LA WRANJA 69. OKINAWA 83. SIWHArI

SECRET
Frigum 52, 128



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1030Z I U U T 15

___________ ___DAUGSY15

KV

ay T UmyAL owlm Xy TO FREQUENICY UIfLITf

8.SIUPM 96. wACZ is. 0% to 30% Of frsq-Ueni4i tried were useful:---------

.4 rTU S. WAS "u, v.C. 30% to 60% of f-reuerciza tried were useful:

so. Siramy 98. WILIlOMN 80% to 100% of frequencies tried were useful:

93. mOI! 99. slhtIA LS. 1A - Nu~merator of fraction 1A 4 x (tumber of usable froqwncy hourg)

Deminator is 4 z (numbher of frequency bours attemted

during k)or Intsal depicted,)

SECRE Figure 52b



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERI1ENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :IIOOZ

I AUGUST 1958

____________ ___ NIGHT
KEY TW- TyMa LOATIONS

1. ADAK 21, =QQWOM 41. 57. L40 ALUMS 71, PAIM IS.

2. AmWAEM5 30. rnWIIO 42. mcm27ow, n~. SAM 61, MANILA 72. QUARRY HEIGHTS

6. ASW 32. MPAM 46- TWO J11K 62. IDWAY Ill. SAION

12, LMMI 37. GLU 48. JOHNSTN 18. 64. IART111ANT1 80. SAN FRANCISO

13. NO 39. MAAlS 51. K(IAJALZIN 65. xmAi, nixI is. 62. SEOUL

19. CAJM is. 40. N3IUABM 13. 1& WRtJA 69. OKUHAWA 83. SHANGHAI

SECRET
Figure 3&li



SqFCRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :1100 Z

I AUGUST 1958

DAY

AVGHT\ DAY NIGHT

KE! TO flXGK&L L00ATIONS my to YnQt0E U~iUTr

al, 5UWrm 96. WAKE IS. 0% to "0 of frequenoes tried were ueful.:--.....

7. SI.TTI W7. WASMNITON, D.C. 30% to 80% of frequencies tried were usefu-l:

".- 1U 98. WILLImm 80 to 100% of frequencies tried were usef.fu

93. TOM 999 lAm is. X Numrator or taotion in 4 1 (number of usalble frequency h-o,)

Denena-tor in 4 x (nmber of frequmocy houe attempted

during hour interval depioted.)

SECRET
131Fig.r- 13b



PSrEC . I

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:1130Z

I AUGUST 1958

DAY _..DAY

JP'\ ,, .- . .. , ., 1-1-DAY,

;/ t#

53

a 

53

NIGHT
KEY To TMUNAL CDUTIINS

1. ADLE 21. CHICAGO 41. WNUM 57. IM AIAW6 71. PAXMrR& IS.

2. ANCWR= 30. ENIYETOK 42. HOUSTON, F'". SAM 61 MHIIA 72. QUARRY HNIGHT

6. ASMARA )2. FCOIFSA 46. TWO JIMA, 62. mIEAY 81. SAIGON

12. BAWJUW 37. GUAM 48. JOHNSTON IS. 64. W:IO.)4"rA 80. SAN FRAJCISCO

.1. m, " )9. NAVA l 51. KWAJAIZIN 65, NMN1I, FIJI IS. 82. SZOUL

19. Oakhm IS. 40. .EIDI M 33. iA OM*A 69. OXINANA 83. SIN W AI

SECRET



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1130 Z

I AUGUST 1958

/

NIGDAYj _DAY__

N 6 \ DA WH
KEY To ValOdI wco My T FREQUENCY UTILITY

8. Si)A 96. WAKE IS. 0% to 30% of frequenoiea tried were userl: ---- --.-

87. BF-TL 97. WASIMaM2ON, D.C. 30% to 80% of frequenoles tried were useful:

88. Srra7 90. W MjTON 80% to 100% of frequenoice tried were useful:

-0. 7-EM 99. 8A is. W umrator of oraotion is x 1mber or usable fraqmrano hour4)

Denoudnator is 4 x (number of frequanay hours attazted

during hour interval depioted.)

SECRET
133 Figure 54b



,.L %jl L. I

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 12007

I AUGUST 1958

DAY DA

K KA
_ __IIi'~ I/_--.- __ ", Fl Vr...

NIGHT_____ ___ __DAY

KEY TO TERMINAL WCATIONS

1. ADAK 21. CICAGO 41. HONGKONG 57. W9 AA, 1. P l.'

2. MUMO 30. EmmWEoK 42. HUSTON,~ FT. SAM 61. MA.IIA 72. QUARRY HETOLM~

6. A,%AknA 32. ICA)ISA 46. 1WO JIM" 62. IlaIWAY 81. SAIGON

12. DUI 3? GUAM 48, J;mTN is. 6, WNTIaBAJrE 8o. SA FRNISCO

13. BM 39. HAwil 51. KWAJALEIN 6. 6, NANI, FIJI 15. 82. SEOU .

19. CNN IS. 40. I rLa 53. IA OGRAA 69. CKMAffA 83. SHANIHAI

SECRET
134



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:1200 Z

I AUGUST 1958

I,) 4 H A

" ri

DAY / NIGHTf
XTY TO TERWIMLA LOUcTIO N KY TO MRE'UE1CY UTILITY

85. SILAPcS! 96. "a , 0% to % f r cantes tried were useful; .......

8?. SA1TLE 97. WA *g3NlrM, D.C. 30% to 5% of frequenoies tried were usaeful;

8. stmr 98. WELLINGTON 80% to 100% of /requeolees tried were uaeful;

93. Tom 99. &A Is. ( )AMerator of Creaotion in 4 x (auior of usable teqienoy hours.)

Danmiw n tor I n 4 x (m ber of frequency hour s Atte n ed

during hou Interval depicted.)

SECRET
13 igure Mb



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :1230 Z

I AUGUST 1958

• DAY ,

- - ---- --

AA

Rl. .', It/I

536f

NIGHT DAY ]
KESY To hRMIML LOCATIONS

1 ADM 21. CHICAOO 41. BHNZONG 57. LOS ALUM 71. P.FAIRA I .

2. AJiNMNUA=Z 30. ENIIn'K 42. WWSOTN, T. SAM 61. MWALA 72, QUAPTy HEIHTS

6. hSIWA 32. POKW 46. IWO IM 62. UZD"LY 81. SAIGON

12. U000 37. Gw1 48. Jaw cm IS. &4. MONTIORANDE 80. SAN FRANCISO

.3. M MUKfl 39. HAXAII 51. KIAJALIIN 65. gtioI, FIJI IS. 82. SIOU1_

19. GAWO I,. 02. fEUz EB,, 53. IA ORANJA 69. OKINAWA 83. SuAfRAI

SECRET
FiKUZ. 56a 136



DL, =dU L I

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: I 23OZ

I AUGUST 1958

DAYZ NIGHTU 4

NI K DAY _- ___ NIGHT

KEY o WKLL CA~omsKEY 11) FREQUE1NCI fLI

85. SMAPOU 96. WAKE IS. 0% to 30% of frequencies tried were useful ---- - ---

87. S=ATTIZ 97. WASiI M37N, D.C. 30% to 80% of frequenoieB tried were ueful:

a, SyOMy 98. WILLIWM3 80% to 100% of froquenoiee tried were useful:

93. M0E 99. SAMOA I.S, Numerator of fraetion is 4 a (number of Unable frequency bourn.)

Denc~1n. u Is / " uber of Crequenoy hours attemp*-d

during hour interval depicted.)

SECRET
137 Figure 56b



S E CRE T

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:1300Z

I AUGUST 1958

k3 3H

,~v,

53

KEY TO NZERMINAL &MATICKS

1. ADAX 21. CHICAGO ~ J 41)j)) HINKN7. 1/)5 AIAWS 71. PAU*ThA IS.

2. ANGHWM3 )0. ENIWETO0K 42. HO)USTON, FT. SOM 61. MANLA 72. QUARRY HIGHTS

6. ASAMRA 32. FORMOSA 46. IWO JIMA 62. ILIDWAY 81. SA1IGON

1.2. BNI)O 37. OURM 4a. JOHINSTON Is. 64. IADNflORLNDE SO. UAN FRA.NCISCO

13. WmmXO 39. HAWAII fl. ICVJALEIN 65. NAW!)! FIJI IS, 92. qFOUL

19. CAWflQW IS. 40. IHIilmy 53. IA GRANJA 69. OKINANA 83. SHAI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:13OO

I AUGUST 195 8

NIGH '

- -DAY r NIfHT

KCEY TO WMAPJINAL WC-ATIOR3 KEY IDFFFQU .N3Y UTILITY

85. SINIAPME 96. WAKF 1$. 0% to 30% of frequertulev tried were useful: ...

87. -5Z1r= 9q. WASHINOTON, D.C. 33 to 80.9 of frequenciee tried w-are useful z

98. SI~m y 9-4. WtLL." SO% to 1G%: of! frequevoee tried were useful:

7,"~~vKY0) 99. SA W I S . ( W ) - ,-= rat~ r of C reaotio nl Is 4 x{ (numb eIr of uniab le f'requen y hour .)

))

Denominator I. 4, x (mAber of frequency hours attempted

during hour interval depitecd.)

SECRET
I19 -igure 57Tb



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: !33 0Z

I AUGUST 1958

r "/DAY &

rV. K " k% -J--

53

.NIGHT\\, _ _ _GDAY

- Y TO thJVINAL I-ATICNY

1. ADA 21. CHICAW0 hi, HOXJKDNU 57. WS, AL, 55 71. PAIMYf'A IS,

2. ANMCfH.RAaE 30. ENM2TO 42. HOUSTON, FT. SA 61. LAW4ILA 72. QUAjtiY ,I 3KT.

6. ASMAA 32. FCM 46. IWO JIMA 62. L(IM"'AY 81. SAIOON

12. BANLA JI 37. QUAN 48. JIOH STO7 IS. 6-, iLNTIRANDE SO, S" AN CISCO

1). Lu= 39. HAWAII 51. ,WAJAL IN 65, NMI, FIJI IS. 82. SFOUL

19. CAMNO IS. 40. I EISEEM 53. [A GRANJA 69, OKINAWA 83. 3RANWEIIA!

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1330Z

-I AUGUST 1958

P?

DAY
9 NIGH '

K"3 I

DAY 1/ NGhT
KEY 7T 1,MQUEh,.1-Y U-71UTh

w. W KE 9. WARE Y . 0%t 0 ffr' y-ils~c tried wer ujoetul:---

Sf. t=,-
' "  

" WA 7KIMfN, D.C. 3U% tb 80 o f frequencis.: tried wereuLcruu:

E. YE4JiI 9, wELLM'DiN MO. t) I(Y) of frequeincin tried weli i'ul; --

qU. ; 9'. LAI# L3. ( <)/ - Nu~~rittr of fractioll It 4 a (numbr rn usable frequenoy hour&.)

iw.l |a rIf) 4 x (number of" frequencoy 1wLurs attempted

during Iur 1,,terval depIcted.)

SECRET
141 I' Iurea



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:1400-

I AUGUST 1958

V 46
L

,&/ \ . , -, -.

- ) : to

a ~ 53

'NGT\ \ 1...

_ _NIGHT AT----------_

J)) llrJRIAL LItJITII14A

I ADAK 21. CHICAD)' 41. ROM87KOW 57. Y Y; ALAWO 71. PAMPA Pl.

2. A HW,( AG 31. iNIi' 42. tLkTN, FT. fAM 61. LANILA 72. QUARY IXHlEWT

6. #.Sm-jii d J2. utw 4L,_;L% 6. J j, A IMA LGLWAY 81. !iAIGON

1!. = z.F1 77. GUAMJ Ap. 4i6 I . !. (.. WANIHNi. Si0. SAN F1IC O

2.3 Biat" 3). MA2I 51. K. PJAIYiN 65. SNANDI, ;IJI IZ; S2 . SL.OUL

19. CAhnfNi 4o: 1FTIiE R 53. IA GWTJA i). OKIWWA P I

SE CRET
Fiu- 596 4



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1400Z

IAUGUST_ 1958

/giDAY,

( .......... . .-

DAY / /NIGHT
KEY TO TEIILAL L.;A TO[,00 VEY 7 jF-N . W Y U TI LITY

85. SIWAJ ( €ORE . W KE I5. 0% to -0 of requencleti tried wcro u efeul: . . . . . . .

a?. SEAIm 97. WASI3TON, D.C. X to 80% of frqueuicea tried wtev uaef'ul:

88, SYVM1Y 18. WELLItTON 80% W 100% of treqluct-,oo iried were runeful:

93. TOYO 99. &Uw is. W - Numerator of fraction ii 4 x (n mber of usable frequenoy hourA)

P0WQnolAtir 18 4 z (number of frequenoy hour!-: attempted

during h aur Interval depicted.)

SECRET143, F"iguro 5T'.



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1430Z

_I 
IAUGUST 1958

4

v,- 5- 71

;7y

NIGHT DA

KEY 7- XMNA AIN
1.AA 1 HCG 1 m w5 1-,AIY 1 AMR 5

2.ANHWE )U NIEOK 42 oUX1,FT AM 6. "II 7.QURYH10T

6. AAMA 32.FfA 46 IW J111A 2. I DWY 8. SIGO

Figure 60a14



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1430Z

I AUGUST 1958

VA

DAY NIGHT

KEY TO ,,MEtAL U 'ATIOWS, KEY TO FREQUENCY UTILIrY

.8. SIIAJOU 96. W.'E Is. 0% tO 30% of frequenesee tried were useful; -.------

97. SFATT1 9?. WASHINGITWN, D.C. 30% to 80% of frequencies tried were uneful,-

88. SrIWX 98., WEL-IJTON 80% to 10% of frequenlcee tried were 4cefe l

93. TOKTO 99. SAMOA IS. ( - ueAretr of fraction Is x (numaber of usable frequency houg)

Dernmiru tor is 4 1 (nL.beC of frequeno houra attempted

during hour Intervai'dopiated,)

SECRET
-5- Figure Wlb



SECRET

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS
TIME INTERVAL CENTERED ON:1500Z

I AUGUST 1958

I.A \A, - o,\ o.

s"-As

. .. . , .:

NIGHT N DAY
UY 3 TOR KINAL LIATI'NM

1. ADAY 21 CHICG 41. IMMO. 57, LA3 ALAMO: 71. PALMYRA lr.

2. ANJlutwE J. Eumi"1-S4 42- L -.oN, 1T, i 61. T,&AILM 72. QUiJ1%',Y HEIGMTh

6. MALM 32. FORJA 46, I~u JIMA G2. lIaImAY 81. rAI(GON

12. BA1L1AiNal 37. GumW 48. JUV;3IWN 12. (4. i,&44ICWANif 80. fN FRAl CISCO

13. hm Kiu 39. HA9 k II 51. )C*AJALkIN 65, NANDIL, FIJI Is. R2, "T;FOUL

19, C"AVIN 15. 40. Hlth.:IikM 53. IA GIWIJA 69. OKINAWA 83. !IHAMHAI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:150OZ

I AUGUST 1958

DAY / NIGHT 6>

DAY// _'NIGHT .
KEY T7 TE.RWNA. UX"ATIOI& KY '1A) FREQUE-INCY UTILITY

85. SINUAPORK 96. WAKE 10. 0 to A.4 of frequlen eu trieA wortt tl:.........

8i. SEATTLE 97. WASHINflTON, D.C. 30% to 80% o' f'requeneies tried were uceful:

SYD. Nrmo} 98. WELLT3TON 80% to lOfl of frequencie8 tried were uaeofil:

93. .OKYO 99. A is. (,) " NUMLrator of fract!on Is 4 x (number of unable r-qu. a; hours.)

lk-liminft,r is 4 1 (nmher of' frequency hourti atttvpted

durlng hour Ineterval depleted.)

SECRET
fiour. (11,



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1530Z

I AUGUST 1958

NIGH 
DAY

~~\

, , j\, \,Th'
l ," , ,/

y
3- ,, 3,

............ N , X ... AY

XEY 11,.T1NtINAL LCT(I'

1. ALAK 21. CHIICAGO 41. PGAWFOIj 5?. Ij V' ALAWC 71. PAIM~A V1.

2. ANCHOM 30. ENI"llUK 4,. i B UlAY , FT. UM 1/ &. MANNIA "72. QUrAlitY F70=1T:

6. ASAJ 31. FLAW 46, 140 JIMA t,, III MAY 91., .OO

12. HUM83ll 37. ( LAUi 4p. JuHNTIN W 1.;. 11,. WNTIGRAI i go. LIAN FRLANICI'CO

13. llOKO j9. |HASAII 1 1. K*,AJALUIN K,". AI FIJI IS. 82. f*.OUL

19. C.AMWIN IS, 40. I{[l E P'I h 53, IAX 01"llA 0), OXIKINAA lj3. .',HAhOIAI

SECRET
ilure 62a 14n8



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATH-S

TIME INTERVAL CENTERED ON: :15 30 Z

____ ___ ___ ___ I AUGUST_1958

DAY ' ell< NIGHT

A>

1
KEY To ITJWKIL ILUATrOlk KE-A ___NC _____

85. SIINAPORE 96. WAJXE IS. 0% t~l 30% of frequenciesi triud were useful: - - - -

87. SZA7W! 97. WAIMflON, D.C. 30% to P0% of fmuueuies tried were u~vfu1:

88. SYMEY C7A. WELLIIN 60% to 100% of frq.e~jtred wure uneful:

93. IlT(W 99. SAh()A IS. - LiUerato-r of fractlon it, or.e.

LDnanator Is3 4 x (nimber of frequency hours attempted

during hour Inte~rval. depictedl.)

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON. 1600Z

I AUGUST 1958

NIGHTN ,  DAC Y

KLY To "IEPNNAL L.CATICN,'

A DO 2 1 . r I C L O 4 1 . H O ~ a K a w 7 , L O S A L A 7 1 . P A L M Y R I S .

2 . A NCHOR AGE 3 0 . NI WE TO 42 . HUS TO3N , FT . SA 61 . M AN ILA 7 2 . QUA RR Y HE_ IO HTS

6. ASMAR . FOR11,SA 46. IINO JIA 2, MIAY a. SAIGON

1 2 . H L JU N t} 7 d j A M 4 8 . J O H N T O N i s . 6 . M O N,' T PIT_ E-. g o , S A N F R k J MI S C O

1 . B AMNO0 9 . A A I I 5 . KO A J A E IN 6 5 . N 91ND , F Ij - I . 8 2 . S E O U'L

1 . C A N T N I . 4 0 . H I r E I M M£ 3 . I A GI R A N J A 6- 9 . O I 8 . S K H N H A

SECRET
Figure e .

150

V



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1600Z

I AUGUST 1958

DAY NIGH-T J

4'4'

___ DANIGHT
KEY TO3 TF-WHIAL WCATIOt KE~Y 7I) H QUENCY UTILITY'

85. SIB3APOS 96. WA E 16. 0%9 to "'% of frequenoev tried we ueil.. .

87, S-A71U 47. WASHIIH: , D.C. 30% to 80% of Frequenoies trlud were us ful:

88. SymEY 98. W, 5LLINTON 80C to 100% of ifrequeooiea tried were uqeful:

93. M OK, 99. sum IS. ( V - Nueratr of freatlon iv 4 x (number of usable fraqusnay hours.)

t nmlinator 4 x (nimber of frequenoy hours attempted

duairg hur -W4 t 1 deupicted.)

SECRET
11 Figure 63b



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONGI

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED. ON1630Z

I AUGUST 1958

DAY

-Yo3

5 753

___~~ IGHT \ -QA

KEY Tt) 7FWAINAL LOI114

300N3R~~ . EminI~oK 42. HOMWN, FT. ZIM 6i. w _I 972. QUJ2Y R1

6. ASUARA 32. FQRIflA 4o. IWO JIMAA 62. 111WA1A. S3AIGON

12. au"WC 37. GUAM '-w Mg-. ls.

13.39 K aJ 51. RAJALEIN £5. NANDI, Fiji 1'-. 82. .1FUL

19. W ISI. 4o. K9113ELBI=P 53. IA GFLANJA U). OKINAWA 83. SHAM~HAI

SECRET



L-rr S-

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON -16 30 Z

____ ___ ___ __ __ I AUGUST 19581

NIGHT

7L

/ / 6,

__ ~Y~ 1  NIG HT __

KEY TO) ITIUHAL LDATIOX-1, KY 10 MEiUEMOY UTILITY

65. 3N W 96~t ~ . VARE IS. Q% to 30% of freiencles tried were utieful:

87. SEA 1'LR 97. WkAhITiA D0t. 3% to) 84 of I rtq ricie tried were uvefli-

88. SYDNIEY 98. WEL.ING3TON 80% to IQ)% or frequeziclea tried werv uaef'ul:

93. I9KYO 99. SAhLDA IS. W )- Muz~rator orfr iaction IB 4 x (numb~er or usabie frequenoy hour.)

Denomilnator It, 4 x (inmbcr of fr-equency hourts httempted

durig hour lnterval depicted.)

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1 700 Z

I AUGUST 1958

NIGH -. DAY

,/' "'I ,/

_______ i~I{& \DAY
KtY To ThR"JNAL WCATICN;,

1. ADAK 21. CHICAGO 41. ION*G1Y4l 5'7 I Y AWE; 71. PAIUTIA I,,.

2. ANCORAE mf IxA 42. OUsT0N, fT. t;AM 61. ULNILA 72. Q tIHIY IHIGH ;

6, LMA 32. FA4(iBA 46. IWL JILa 62. )IF'rAY Al. SAION

12. BA"JdJI G 37. GIAM 4,l. JaTN;LTUN 1B. &4. iNTIGRANI'E so. '.1; PPM AfNCO

13. BINKON 39. HAWAII 51. KWAJALEi f' . NII, FiIJI Is. 12. SEOIIL

19. CANOI 15. 40. KIIMLAMIM. 5 LA GMALJA t. OKINAWA 83. SHANGHAi

SECRET
Flg-rar 65i 154



SECRET
SYNOPT!C MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL C- , - ;GAR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:1 70OZ

. .... .. I /AUGUST 1958

A DAY NIGHT

94

/ / ,~ { .

/

KLY TO TEhWHL 1ACATIOW n Y ) FT h E EN'CY UTILITY

$5. -liAPCIIE 96. WAKE IS. 0% to 30% of frequenoiev trfed wr, uwful:

$7. SEATTU 97. WASHINOT(2N, DC. 30% to 80 of frequeneirn tried wee uHIul: -

88. 5Yr*&Y 98. WELL37TION of frequnele tried were s e1i e':

93. t KYO 99, SAMOA IS. () - N ertm of fr ooati ILI 4 x (nubir of unable frequenoy hours)
C)-

Ilemtint-r in 4 x (number or frequency houru attvq)ted
during Jwur interw.i doplute.)

SECRET
L"5 Figre (



)LIjtL I
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 180OZ

I AUGUST 1958

-DAY

NIGHT

O,'' ,, ,  Z . / ',.,, .SA0<" A

,d" 07 '1 o

S \ \ /

NIGHT \ DAY . ./ I
KLY- To Tyfm)41Ai 1frAT7!(

1. AIK 21. CHICA9Y) 41, HNW l 57.1 IJr; A1DOIC 71. PIMtIA V%;

2. ANXCII1RA 30. iMUTOK 42. HOtiMN, :3MJ "I. MANILA 72. QI1AlHY HFIHT;1

6. BAIARA 32. Ki'J OA 4f. rwo ,N IA W. VA8 1,!!A10; H ii

12. BAKIJ '?. GUAM 4fl. Jkl~OM V; . (4. LtANTIANl 80, AN FHANCLW(I

13. BANGKOK Y). HtAAJ 1 11. KWAJALEIN 65. NANDI, f1J1 1:;. A . ;EWJ)IL

19. CAMIUN IS. 40, MIM fl)MG 53. JA CIHANJA (. (A(INAWA O" iAWAIlAI

SECRET
Lgu a d 156,



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS
TIME INTERVAL CENTERED ON: IB00Z

____ ___ ______ I AUGUST- 1958

DYNIGHTK

Il

_____ DAY /NIGHT-

KEY TO) ThRILNAL LIXCATIM0HW1 ~I' MuitUN'l t~.-'lIf

85. 51-N~wP0z 96. *An8 15.0 to .30% of frequcnclt~s tried~ wa .nfuj: -- -

87. ZMEA?1u 97. WAaIN3YN, D.C. 30% to 80% of frequen~e Irled were unanfi1:

as. SYU14Y W). WE.IN70H &I to 100% of' frequencies~ trioed wore utivful:

93. TOKYO) 99. SMI"1A IS. W - Nuzrador or fraction in 4 x (number of uaable frequanoy hours)

Dcnnaritor In x (rnmiber of fre~quency bourn httmljt-d

during lxour Interval ol1 '.

SECRET
157 iduru tkb



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1900Z

I AUGUST 1958

DAYN IGHT .. '-

-~ -~ -l

/W

NIGH DAYZ
KEYTD71 TVIWINAL 1fCATflCN

1. ADAK 21. flIICAGO 41. 8MM 57, 11i; AIAUO 71, PAIYNA l.

2. .NCHORNI 3,1. fNIw K 42. HOIJS 2N, FT. PAU 61. MNILA 72. QUAMRY RXI HT".

6. IALA 32. F1*GL" 46. N O JIMA 62, ILIE/AY Y1. Lu.MAY

12. M AMII 37. GUAM 4,. ;GMM)ii15 2. (A. J&NTIGRAWLIE 80. SAN FmNCISCO

13. amAK01 39. HkAAII 51. KAiJAU IN 65. NMNiI, FIJi .2. :AEOUL

Gi W R- IS. 40. HEILMIJ3ME 5j. IA GlA (), (KINAWA 83, SHANGHAI

SECRET
Fiur 670, 15C



SECR ET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1900Z
I AUGUST 1958

DAY NIGHT

I A

v -AY //NIGHT
KEY TO TO )OiAL LUXATICW, AT1C P, , U u t ;] fIlll'

85. J)XIAPUE 96. WAKE I";. C4 to jC of frcqt., ',i triId Jorc .1,I : ........

P7, T ETTLE 97. WAHINWTN, D.C. 30% to L20% of frcquenclea trid were- tif;ji'tl:l

86. 3iYaY 96. LLIIOTtfl 70% to i(4 of 1rqu njIjle tried were uu:

93 . 710 -o 9 9 . SA M OA IS . ( - 1 Ij4 -,- , 0 £ fr tIo j i IL ; 4 x (num be r o f usa b le fre quen oy hout .)
C)

NncdheU lr Iu 4 x (number of frequency hour ; attempted

uirlnin lour lnt- rval dolpjvt-.)

-SECRET159 fl7 'l



'SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON 2000Z

I AUGUST 1958

NIGHT -

,, - ---------

'6#j

\ /1

IG T\ DAY
17Y ThRVINAI IIK'ATI' 1JA

1. ADAKt 21. CiI r-."- 41. WI~aKO)W 57. JlW ALAAkL 71. PAUMflA 1,",

2. ANCH2 .A12 )u, Emrrjrx 1.2. IUSTU7N, FT. SAM 61. MI"IEA 7W. QUAA i?10

b. ANUAT ..2 FORM 46, I..u JIMA 6. DCIVAY Q.. . rAI IN

12. BANII N3 37, GUAM 4 . JOH "ST( 1 I.-. (4. 1NT lWGRA 
L
. ,IU. A A L 2iC'_

13. Bam mIK 9, AI1 51, KiAJALIN 65. NAN1I, FIJI 12. 82. ;FoIL

19. GAIlN 1-:, 40, f A 1. SA ( EI C EA T. XINAAWA 8). Ai11AI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONGSELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2000Z

I AUGUST 1958

DAYA NIH ____ __ ______

KY TO TEMINAL LOCATIO - M' TJ NC UTILITY

8, INIAPC 96, WACE Jr. o% to of' frequenoces tried were useful: -----.--
67. SEATTLE 97. WASHINGTON, D.C, 3U% to O% of frequenoales tried wore useful:

ea. 5ytwy 98, WELLIM1UNi 62f! W 100 or frequenolea tried wer efl

9). T0O 99. SAM" 13. ( / - Mis~rator of fraotion is 4 x (numbeor of Usable frquencoy hoor.

[e.lnator Is 4 x (number of frcquenoy houra attempted

duori1w hour au~iltpjotud.)

SECRET
16i p;gur



SECv 0 RETw
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2100Z

I AUGUST 1958

m, DAY

• ~~.; .I tNIGHT

\,\'

_ NIGHT. \DAY NIGHT
J-Y O TiRUIiAL 7MA2 QRTIM8HS

1. ADA 21. CHICAGO 41. hoiivklw., 57. A M~t.i 71. PAWMAfl~ IS,

2. ANCHORAGE ')0. EN'I K 42. Harms ram3, FT. SAM 61. M ILA 72, QUARRY HEIGHTS

6. ASMAR 02. FORMOSA 46. 1*0 JDMA 62. )U4IWAY 1 . SAIGON

12. BEim 37. ULUIi 48. M ( mIkON IS. 64. MONTIaRANt* 80, FANF InCO

13. "WiJD 39. Raw-T . 1. kWAjAlmW 65. NANDI, Fiji IS. 82. SEOUL

19. CAMtN 13. 40. IHlEIIML 53. ,A GRA2UA 69. OKINAWA 83. SKAI 8HAI

SE9'ET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2100Z

DAY _ _ _I AUGUST 1958

•J I I I

I .,

/

NIGHT

KE O VJ wizAnam KEY IM FI!QEMIY 7I Lm
85. SIM30PZ 96. wAU IS. 01 to )0% of treoquenoies tried wara uzaful: -------

87. suTUZ 97. WASM IOION, D.C. 30% to 80% of fraquenoies tried were useful:

88. SY* Y 98. WELIET7ON 80% to 100% or frequsnoies tried were usefuli

93. MMIlO 99, & M W Numerator of fraction to A 9 (n m er of uable frequenoy houri)

D nonlAtor is 4 x (jinber of frwqu iy hour attempted
during our interval deploted,)

SECRET
163 Figure 6Qb



SEGRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2200Z

I AUGUST 1958

DAY O

iJ ri ~- "..",--f

1SO

,,\ ' I
KiY TO ThtRLIUNLL LOCAYI'/(ZH

1. ADAK 21. CHICAGO 41. Homu 57, 57 ; AIAT, 71. PA I"" IS.

2... --- 2 U 3o. RNWTO 42. HOUSTON, FT. SAM 61. W.NIIA 72. QUARRY HEIGMH

31w. VIML1S 46. TIo JlMA 62. ILUWAY J1, AIGON

RiM. 37. OUAM 48. jOIf',l*-l IT-. 64. WTIGRORA"1J 80, MA FRAJWISCO

13. 39. UAlAI 51. KAJAUN 65. NANDI, FIJI I1. 82. 3EOUI.

19. QONAMW IS. 40. WIIIB1I1. 53. IA aRIWA 69. 6KIH"Al 83. SHAMI.AI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2200Z

I AUGUST 1958

DAY NGTDAY

r \

NIGHT
Xly TO 1UlLKL LOCATICS nTO 7IQUJEEY UTILITY

85. SAMPCB3Z 96. WAKE IS. 0% to 30N% of frequenoies tried were usefu .---.-.----

87. SulT= 9?. WA INTON, DC. 30% to 80% of freQ.'enoiee tried were ueeful: - --

88. SYMY 98. -IWLLIN3TON 80% to 100% ot frequenciee tried were ueetul:

93. 70M 99. AIVA 15. - Numerator of freotion i, 4 number of unable frequency hr

De n minator is 4 x (nuber of frequency hours atteWted

during hour interval depicted,)

SECRET
.163 Figure 70b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2300Z

I AUGUST 1958

DAY

ri, 1  •y98 ~ 9

.\/

K __ NIG~IT __DAY~ ~ i~~f
K'Y r) 7RMINAL WCATINS

1. ADAX 21. CHICAGU 41. 1iRM 157. IW AIW 71. PAI ,RA IS.

2. A"CiiWU43M X). ENIWT.l1:K 42. FTISI5(M. FF. SM 61. WMJLA 72. QUAMiY 01IrO

6. ASMA 32. r[UJ" 46. IWO 31M 62. WEWWAY 81. SAIGON

2. MUMAJ1 37. 00WM 48. JOw- w" i3. 64. MMNTIG RANM 8o. sa FuAciSO

1J. BAIG" 39, HASAII 51. KiAJAI IN 65. .MI, FIJl 1'- 82, MEOSL

19. CAW"t I. 40. HIEI]IEGRI 53. IA IWM3A 69. OKINA*A 83, SH,5IAMI{AI

SECRET
F~gur 7*1(6



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 230OZ

I AUGUST 1958

/ .. /L.--,

K¥Y M TZWK Z ZC i. osus KEY TO FRQUENCY U"bLITY

85. SIMAPORE 96. wc is. 0% to 30% o frequencies tried were useful: ......

07. S.TZ 97. wKNO D.C. 33 to 80% of frequencies tried were ueful:
a . SYW 98. qIM INOI 0N 00% to 100% Of freq~uencies tried were uzsful.

1 - Numrator of f ctioon If 4 w (number of usble frsquenoy h".rr,}

Don m±iator Is 4 1 (n tber of frequency hours attemted

during hour interval depicted.)

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :O000Z

2 AUGUST 1958

Jr.

N___GHtj___ DAY NIGHT_______
KZT -1, M AL OA U

1. ADAI 23. CHICAGO I~D 3 ~ .LSAi.AJE 71. PAULLM IS.

2. ANH 30. ZNITOX 42. HOUSTON, FT. SAU 61, MANAILA 72. QUARRY H~lOHTZ

6. ASMARA 32. Fru*)m 46. IWO .JnA 62. m1DWAY 81. SAIGON~

12. AMU1 37. GUag 49. JOHNSTON is. e4. IENTIRA= g0: SAN ANSC

13. W131 39. H(AWAII 1. KWALEIN 65. NANDI ,"al IS. 82. SEOUL

19. CANTON IS. 40. lZIIMWA M3 IA OSANA 69. OXI4AWA 83. SHAMfHAI

SECRET
Fiiurs 72a c



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: O000Z

2 AUGUST 1958

NIGH DAY

_____ __ NIGHT \D
Wi r M TO KAl W4ATlGiLi it; i fVUiENCY UTILITY

85. S Ia-"I 96. 8AxE Is. 0% to of frequenoles tried were usefu-l: ---.----

87. SEA7TLE 97. WASHINUTMN, D.C. 30% to 80% of frequenoies tried wao useful:

88. SYDNEY 99. W-LLIN37ON 80% to 100% of frequsnoles tried wera uoufui.

93. T1YO A - Nuttier of fraoton is 4 x (nu,'-br of usabl. t'.e..cy hours,

rmisuinAtor in 4 x (nizaber of frequaneny hours att@Vtd

during bow Intorval depleted,)

SECRET
104E F u' Vi



SECET

I August 1958

Z time

Cirocits betwe*

0000 0100 0200 0300 0400 0500 0600 0700 0800 C930 1000 1030 1100 W0 1200 1230

Son Fran- 4/ 60/ 59/ 11/0/0/ 5/ 4y6y 72/59/51 45 / Y7'1Cisco /54 /W /W /158 /6/W /38 /51/ W/72/59/51 46 X'%
Anchorage / % %S8/ Y/ /, % % 8 Y % % X6 X6

Adak X YS YS %S % % %X %Y % %%

Midway

Tokio 
41 3// 3/

.. ... 'Y9%"8/'880S

/2432/'32/'32/333/4/4/450/5/88/ 8/07

,, , . /12 A6, 10/ %0/ 20/4 206 20X 1/ 'X x/ 6/

Okina116

Fo~~~~a~ 24 /1/ 2/0 2/2//242424/ 24/2/24 /2/4224 4 24 24

1 aila 6/ V1 t/BL/ S/ 7/8//6/7/8/S/

.n emt 1 - -ol- a.

/ a i /a ' /a /15 / /a /6 /8 /a /8 /2A 143 /i44 /48

Wake t. %
% Y/5/ 4 000UY4

Guam % %%% 77/8 4o1

170/

Eiwetok B6/88 /85 /888732 /0
%8d8BSA R A//////f /8

Kmajalein 7 1y%0

Jonso I. 6 2% -0 20 20 2% 1, ' ,2y

Sidncq

Canton is. 
%%

Mad, Fiji 0 ///00
ra. /X /12/19/20 /20/20

C-imleation Capability for the day of the Teak Nuclear shot of Cirgjdt Pathe fti2h hay*
mne torminal in Honolulu.

Nuaerator In In units of quarter-hours of muaefu. Arcult oommiicatona over a period of
mne hour.

DuAmirattw is in units of circuit quarter-hours of tranmitter radiation. over a period
ot one hour.

Z tim Is given for center of hour1y period.
170



SECRET
1 Atug.ust 1958

Z time

Table I Cotlnupd

Circrdta between

1300 1)30 1400 1430 100 1530 1600 1630 1700 1800 1900 2000 2100 2200 2300 00

18 1. is /a /q 8 I1

Waahmt ,,, Y/ 4/
.. n 4/ 4 4/ 4/ 4/ S/ / 8/ / 8/ 8/ 8/ 8

8K % YanD.C.8 /a 18 /8 // / /8/S/

anFran- 4Y 4Y 3Y8 A/ 40/ 44 48/ 61/ 57/ ,9/ 69/.1 7 /6/6/
ojefo5 51 4 /48 /47 /52 /56 /67 /60 /64 /A9 697 7 /64

Anhr /0/ 6' 12/12 12/ l11/ 13 6/ 1/ 5 151 '5 14/
/16 //16 /6/16 /16 1 6 /16 / 16 1 6 /6/16 /16 /16

Adak 'Y78/778YsYS/1//8 8/ % /,/ 98 8/8 Y84 ey
A /8/ /A 7 8 X X

To o 32/8 Y3 313 2/ 24/n 16/ 24/ 23/ 21/ 24/ 14/ 301 37/ 3 34 381 3 2/
O2__ 3 /86/ /- / 5 /64 /56 /57 /62 /68 /5o M 10 /52 /A7

Forman 16/ iu/ 14/ /11 / /14' 1.3/ / 241 22/ 23/ / 2/ 16/ 10/ 18/

7' 106/ !Y4/ /3/4/ 2/0 3////
A0 / 3 /36 /19 /16/ /,/10 /15 /28 /25 /1 /4 /8/8/

oals / l / / / o/ 4/ / 8 2

/16 /16/16 /16 /1/12 /12/12 128 8S % % /8/%a%% %i % % 1/ 7/ 1/ 1/

/20 1 o1o20 %C Y20 Y20 /0 00 0 0 2/-,,,., %%% % % %%%%%o/ o8/o,%.

Sidney /%4%%% 1/4//0 0/4 0/0/0 0/0/ 4 Y4Y 4
/Y44 /4.4Y/4444/t4%44/

Cmnton I. 0/ 0/. 0/ 0/ % % %%

man,Fiji //
Is. %2 -,' Y-0 /Y/~/ a 40 /8/6/

171



1 August 1938

Cirouits between

00)0 0I0 0200 0300 0400 0500-060 0700 0800 0900 1000 13O 11OC 1130 1200 1230

Washington

1% /% X8 %.4

Chicago % 4

Seattle X6l IYA 1Y 6 ,1 1Y6 Y6 1Y16 X 4 X/ 1Y/ 6~ XY6 Y , 1Y / 1Y611

AboM*% y/ /% y %%% %% %%%87/
Korea 4/ 4 8/ / 8/ 8/ 8/ 6i 6/ 8/ 8/ 6/ A Al /

/8 /a /8 /a /a /8 /8 /a /a /a /a %8 As A 7/8

/B /B Its5f8 /

Formosa 8%8/%%% 
%

T6117 24 3 2344/ 40.010392/4/4/5 o /6,/ 29/
)0/4 A /0/9/1 4/44/~ /44 A)i /45 /45

Okinawa B/ a/8/8B/8a/ a/ a/ a/ 8/81a/ 9/! RJ 61 2/
/a /a /a /8/ 8 8/ / 8/ /a /a /8/ A

1%n 2 / %1 12 1/ 
2  2

Y% 9
2

Y 0
1y l

Quia 88 /6 //6 //888 /2/ 2/0
/8 /8/7/ /7/8/8 , 8 /8//8 %/7 ,5 /0

SIdne' / /U4/ A / 8 B //A/ 4 1 A
%/ 8 % 8 8 8 /8/68 8% /1%1 1

Sigore

Wellington%%

Cumuication Capability rar the day' of the Tonk nuclear shot of Giroult 1Atha which have cue
teainal i.n San Franoioo.

Nmerntor is in units o oufarter-kvmrmr of sucoesful oirouit oamw ioaticus over a period or

on& Dlour.

Denoinator is in units of circuit quarter-houra of transsitter radiations over a period of
one hour.

Z time Is gives for center of how0;y period.

172
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SECRET
I Auguat 1958

Table II Coctinusd z time
Cirouits between

130 1330 24W 1430 1"o 1530 1600 1630 1M0 1800 1900 2000 2100 2200 2300 OO0

•.ahL-ton, 8//8 8/8/7 7/8/8/8/8/ 7/ 8 8/ 8/

D. C. /98/ /o8/ey/8/8/o a /yo/ /alt/ /8 /ey8e ay

iago yXSY$%yeye yeyo%% g/8 % ya y
Seattle 16 14/ 16 16 16 16 1/ 1 Y16/ 24/ X6/ 6/ 1X6/I 11616

Ancboae y ay oy ay ey

Nor" S%/ 7/ 6/ 4//

)Hoagkong 
y y

Flom a % /0/Y48

'= " / 2 ly ly 3,S , y ', y ly 23 ly 3y IX l 4y

/4 /5 ( /6 If

Is 2/~ 12 I2 1V -/ 26a2/ 2 14 4 1 2 1% 2  at/ 20/

"="' Y X, Y2 Y4yey

8ingapars 21 6/ 8/ 4
/2 /A /% % /8

W.11Lngton 
Y 8 Y

1ol

,. , ,,ici% y



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :OOOOZ

12 AUGUST 1958

i.4NIH

'A 7,

\ --

NIGHT DAY NIGHT

KEY 7O TERIaNAL WCATISNS

1. Ana 21. CHICAfWO 41. HONGKNG( 57. IOS ALLMS 71. PALMYRA IS.

2. ANCHZ= 30. ENrMETON 42. HOUSTON, FT. S" 61. UNIT A 72. QUAYRX MIOH70

6. AMAPA 32. FORMOSA 46. IM JIMA 62. i-lZ-- 81. SAIGON

2.2. WDUNG 37. GUAM 48. JOHNSTON IS. 64. IONT)IORAND 80. SAN FRANCISCO

LUIO 39. KNASIlI 91, KMALEIN 63. NANDI, FIJI IS. 82. BEOrL

19. CANTON IS. 40. )EIELMMI 53. LA GPJNJA 69, OKINAWA 83, SI.KIJ{mI

SF_.GRETFigure 7.3



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON-- OOOOZ

12 AUGUST 1958

NIGH

NIGHT \DAY
Xn0 'zmpAL WLOIw XZY TO Q UENY UTILITY

65. SIN 96, WAXE IS. 0% to )0% of frequenoie tried Were uaefu -------

67. SE"flIX 97. wAsawomV, D.c. 30% to 60% of foquoeiolwe tried were umefu1l- -

88. SYD 98. wILIwimN' 80% to 100% of frequenoies tried ware ueful,

. 50 OX1W - Numerator or cra tion it 4 x (number of usable frequenoy or&,)

Denooinator I 4 x (nuaber of frequency hours att#,*V

durlmn hour interval dpiotd.i

SECRET
175 Figure 73b



f% ri I

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON :OI OZ

12 AUGUST 1958

NIGHT

63

MlY NIGHT_ __

KEY TO 7IRMINAI LOCATIONS

1. ADA 21, CliiQA&O 41. ON1D= 7. LOS ALMS 71. PAIMRA IS.

2. ANCIHI2R. E 30. ENIwzmx 42. HOUSTON, FT. sAM 61. MANILA 72. QUARRY HEIGHTS

6. ASRA 32. .MSA 46. IWO JIMA 62. IEDWAY 81. SAIGON

12. 3*N1181) 37. GUAM 48. JOwiSTON iS. 64. ENTIORANDS 80. SAN FRANCISCO

13. R MUKK 39. HAWAII 5i. KWAJALEIN 65. HANI, FIJI 15, 82. SEOUL

19. GA NO IS. 40. )1II IL8DI 53. !A GRANJA 69. OKINAA 83. SHAJHAI

SECRET
Fio 74 176



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: OIOOZ

12 AUGUST 1958

I/ / ' fA',

. N!GHT\ ,\DAY" -

2 0¥ m M L K 3YAX O S T O fl Q U E XY U T IL I T f
85. 5DOAP 96. wAn is. O% to 30% or frequenojes tried were ujotul:---------

87. SIh?TL8 97. wAs Ia37wI, 0.0. 30% to 80% of frequenese tried were useful: - -

88. 3! 98. U fL2ONG 80 to 100% of frequencies tried were useful:
93. itir -.X " orator ci' raction is 4 w (nuab r ot unable frequ n o y hows

Deoinator ise z (nusber cf" fc qusncy hour. att~te

during hour interval depicted,)

SECRET Fgr 4

." ~~ elful /4



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 020OZ

12 AUGUST 1958

SNIGHT

To

19,

a

DAY
KEY TO MWt4AL LXATINS

1, AflhZ 21, CHIC"G 41. mRmowM 57. L405 ALAMOS 71. PAIMIRA IS.

2. A*NCB8hm 30. ENMWTOX 42. HOUSRON, FT. SAM 61. MANILA 72. QUARRY HZI0OTS

-6. ASu1A 32. 7URYOSA 46, Im 3x&* 62. ZEMLY 81. lod

12. BAILUWJ 37. GUAM 48. JOiOLXN IS. 64. EkrNTGRAkZ go. UNl Tv"I&sen

13. SiIKIM 39. H(AWAI 51, KVAJAIZIw 65. H(ANOI, FIJI 15. 82. SEOUL

19. DARMO 13. 4.). *IffllBm 53, LA OJIANA 69. OXINAIA 83. SHAMrAI

SECRET
Fig"r 75a 178



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0200Z

12 AUGUST 1958

YDAY

KEY TO =MAL LOCATICKS KEY 'A) FREQUXNCY Irn7LIrh
85. SINAPORE 96. is S. 0% to of frequerncien tried were uaefui:-------

87. SEA 7LE 97. WASINOTON, D.C.. 3A V.) EL, uf frequevoies tried were uefUl;

88. SYNY 98, WELLINIOWN t0% t l&3c% of fraquenoiep tried were usefvl

93. TD)Y0 - numarator of fration la 4 x (number of usable troquenoy hourej
Denomnator to 4 x (nuber of frequamy houa xam ted

during hour interval dpi -d,,

SECRET
179 rijura 75b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 030OZ

_____ ____ ____ ____12 AUGUST 1958KA IH

-aJr -a

____________DAY /___ NIGHT ______ __

KEY IT) WRIURAL IflCArIONS

1. ADlAK 21. CICAGO 41. Ho~lA 57. IXl~ A1AM36 71. PAIMMR IS.

2. ANCHO)RAGE 30. w. mmToK 42. HCUSION, FT. SAM 61. MANIILA 72. QLUARRY HEIGHTS

6. AmMRNA 32, FORN00A 46. Iwo J DA 62. WWIAY 81. SAION

12. 3AIfl 3? GUAM 48. jOHI4SON IS. 6.4, WENTIGRA1NtE 80. SAN~ FRANCISCO

13. AUMZ= 39. KAXAII 51. K*AJAIZIN f'5. HNMI, Fiji is, 82. SEOUL.

19. CANITON IS. 40. IHEIE 53. JA ORANJA 69. OKINAWA 83. SIArnAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0300Z

12 AUGUST 1958

is j

NiGHT

NIGHT \ DAY _

. Y TO 0%L J FliQUENCY UTILITY

.2 , V A) Is. 0% to 30 of Irequencivu tried were w aCul:- .......

87. SAThu 97. WASHIIN ON, D.C. )0 to 80 of frequena[c-a tried we 4-fuI;

9A 5eTl E Y 98. 01L .INOtWN 8t0% to 100 of' f quvil ieD tried w ev jeiful:

9. TYO Nuroator of f'aotljth 1;, 4 x (nuwer of usable frequency houirs.

f trmnator Iv 4 x (n4r of treqonc=7 lhours attempted

duivin n.our 1irtertal doplet-d.)

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0400Z

12 AUGUST 1958

. DA - .- , . NIGHT

71!

/ /-

KE 7 ThRVA1NAL IDCTIC0z;

1. ADAK 21. CHICAO 41. WW IK 1W 57. I ; ALA , 71. PALI 3ALA I S.

2. ANJHORAO 30. EN1I0tCK 42. BCAITON, FT. f lm 61. MANILA 72. Q 8AIY HEIOIMT

6. ASM&RA 32. FOPIA 46. 1SO JIIA h2. kaIrAY Al. SAIGON

32. B IJ I(I 37. GUAM 48, JO ,H T A N I .. 4. M 'NTIGrA T [ Ro .SPAN FY ANCISCG

13. EMIKGK )9. HAVAII 51. KWAALIN~ E6. NAN1)I FIJI I;;. 82. SEOUL

19. CATON IS. 40, fiIILUskIt 53. 1A GRANIA U). OKINAWA 83. SIAW RAI

SECRETFigure we7 182



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0400?

12 AUGUST 1958

NIGHT\ DPAY-

87. SEATTLE W'. v11I?e32tx, D).C. 3U% to gtu% of 1'reuenuen tried were~ ueul:-

SYDNE 98,RILLNOTU 80%to 100i% tl rrequoriuiea tried we~re ueNIu1

93. 7r-mY( - Nlu-ratrx or 1freotion lu 4 x (number of usable frequeney hours)

Denmintir fa 4 x lknuber of freauenoy hours attegmt.d

during ho.ur hntorvlal duploted.)

SECRET F~r T



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0500Z

12 AUGUST 1958

841

vY-

AY NIGHT
uY7)'NI41 MT(l

1. ADA 21_HCG 1 K 7 O LM. 1 AAM F

6.__ ADAYA __ __ _ __ __ _ ______6__woJIM_62_MIWA___SAGO

12 BNDNG 3. UA 4.RMS?4 3. 6. U7 IGAL 0.SN A I'c



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0500Z

________12 AUGUST 1958

NIGHT T

KEY To W- ~ KEY 70 FRtEQUEY UTILITY

85. S~MAP(81 96. WAKEP. is. 0% to 30% or frequnee tried were useul:u- -- -- ---

87. SFATTLE 97?. WASMMUWT01, D.C. 30% to 80% of frequenows tried were uneh01:

93. 7VOKY0 x Numerator of fraotle, 1" 4 x (number oft wable frequency hzurm)

4 x (numer of frequency houri atteqxtd

during liour Interval depicted.)

SECRPET
elgura "mT



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0600Z

12 AUGUST 1958

/- - NI( __

KN . .

Ulm'-i<LEAg

'Al' m I

W5 ,

__ DY! NIGHT _

FIY TO TYRUJ1NL UII W;N~

1. MAAK 21. CH1CAGO 41. HC)0W1ul#3 57. 116 A1JJ' 71. PA'fJAYIA L!.

2. AMWEAG 30, E N 1*1 W4 42. *fsA Nu, rT. [.-Am fA. MANIA W. (.11AM{Y ft:.1OWTl

6. ASMARA 2, fo " 46. IaU JIMA f.'. MII*AY 11 .YAlG. il

12. BALIl Ai"7 GUAM -4p. JOWWOTN In. i.4. WNTIGH nJ , :AN HIAN0Ik2Ci

13. BANU). OK 39. 11AI1 51. JAI. £. LAEII, FIJI ll. ;.. 2i£(Ji.

19, CAIO N Ii . 40. wI eIuI g , 53. IA GKWA X. '.LA IWA I

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0600G Z

12 AUGUST 1958

CA

N I G~ DAY

i \ \

KEY . ..... AT.... .... iI1 \ODAY MI ITT

97. KF Oi; , f o tidwor oihful: -- ----

c~ O( - Noit .,at z f tl o, L t| h 4 (number of' usable frequency ioursj

( i s,, 4 x (ri'iaber of' frequency houreu ttem)ted

S 'ERE) I'trl dTAL.t(,.)

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 070OZ

12 AUGUST 1958

NIGHT
%

8X, 'h/ J

I f

Irer

DAY/ / NIGHT
Y 1Y "T r: WAINA, IIWCATIf W

1 ALAK 21. CHICAWO 41. jO o K) 7. NIu Ll AIAU6 71. PAIAYRA VY.

2. AHMiRAOE.1 Y1. NuEtvK 1i, -L. MANI LA 72. Q dL! IIDI1T;

6. ASAMA 32. Fi I4A 46. Th1 .IUA IIllY Il. JZAI/V N

12. BAmAJ3 7, GAI. 419. LM MN '-. (3. TIIlGAP.E R!i. LAN FANCI.7COl

13. BAiMO( 39. HAWAII I. 51, AAAIA IN f.". NAN , FIJI I,;. 8; . 1(iJL

19. cIu lO 15. 4 i). !aAII /I 1 t7fI *3. !A G I.AH A lo. (KINAMA f83. '4A NIAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0700Z

. . . . . . .. . . 12 A U G U S T 19 5 8

I 1 , "'1, '> , / - ,\ /IL ..... - I ' A J -
MUM~ri DAY

N IGHT \ . .. /

KEY TO) TYRIdIAL WCA7TuN0i KEY 'A REQEY UTILITY
85. WAKE]t 96. AK IS. W9 to -- % of flequ noli* tried wdre Ufl{l:- .......

87. SUATTL. 97. WASHING"U, D.C. 30% to 80% of frequeecI'. v tried ,!r,~ueu

88. SYINEY 98*. WEINJTIUN 80% to 100% ofi frequceinev triE. wor i e'ul:

93. krO ( 7 - N 'to r 0 ' fr hlo i)it 4 x (number o r usable frequency horo )

1fnolCint-r 10 4 x (numbier of tr quency houiU attempted

du.xtng ) ur !nterval aeploted.)

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0800Z

*,%AUGUST_1958

-- 62 Ilk

-1h ^ v \. l / - - T

1AflM( 2: ~~Ka~1 T hRUINAL !L1 MhWY IJ 77ZAs~
2. ANHM 30 E11EM 42 W 1YNFT SAM~ 61. MANILA 72, QUAMIY I{FIOHTS

12. BA3(IAMI 37. GUAM 4.JORNSIVA3 16. (A4. WNATIOMN go, . aN FIM&CIPCO

13. U&MIOZ ro HAWAII 51 KAJ3ALEIN 65. NAIIlFJI1;. 8, SEOUL

19. AMIN is. . HEI~IMURR 53. LA GRIANJA 6,0 IAW x13, SHAIVA

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: O8OO Z

12 AUGUST 1958

N ITGHN- _ DAY "

--A-Y /

KEY TV) TE=NA-L LOC TIOW3 KEY 'P) FEQUENCY UTILITY

5. SINW N 96. WM is. 0% to 30% of'requenoaiev tried were eeNj; .........

87. SZ T£ 97. WA.HIN3TON, D.C. 30% to 80% of frequenoea tried were useful:
88. SY1E1Y 98. ELLIN3TUN 80% to 100% of rrequenoies tried wre uwseful

93, TOKyO (X ) - Numerator of frection in 4 x (number of usable frequeno" hours.)

Donaminator i 4 a Inumber of frquency bow.a att~wal"

durink ih-.r lptarval dantetad.)

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 090OZ

12 AUGUST 1958

DAY DAY

N

OA99
\\ 657

/ ra-11

1. 71A 21. CHICAGO 41. HOGKN 57.UZAIMl 71. PAI S

1.2. liAiilAJ7. GUAM 4 JUL~j TCN IL . t64. IANTIGiIM4IE fl AN I 1AC

.3. Ui= 39. HAVAII 51. KWAJAL.FIN C5. NA140, FIJI Ic;. 82. rEOlL

19. CAWMIS1. 40. ILIJU1 5 .. LA OIIAA (1). OKINAWA 813, SMUA IA

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON 0900Z

12 AUGUST 1958

-- K

NIGHT DAY

S NIGHT - _ /~ - / NIGHT
KEY TO T NAL LOCATIOC; KEY 71) FIE'UEWY UTILITY

87. SW=?XIZ 9E7. WA IN317O, D.C. 30% to 80% of frq leq e tried were us[Nl:

83. SYrDirY 99. WELLING" 80% to 100l% of frequcioea tried were uell:

9 . TOM ). AMNA i . - Numerator of f mrOtion lC 4 x (number of u able fr qu noy h urs.)

[Vn.uuinator ix 4 a (number of frequency hourr attracted

during hour interval depleted.)SECRET
193 Figure 82b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: IOOOZ

12 AUGUST 1958

DAY _

S- / 2 - f

\ 19

S 53
~. /

_NIGHT

Y kU T]JNAL U. ATI( W,

1. ADAX 21. CHICAGlO 41. fK1NOtO~fG 57. LW AI.AM 71. PAMUA 13.

2. AAXWCL)F )0 3. ENIiE2K 42. H~tUIVN, FT. --AM 61. MANIIA 72. QUAIRY 1 IG 1,S

6, ASARM 3? FO2 iA 46. IWO JIUA 62. &LGMAY 81. SAIGON

12. RI.JMM 37. GUAM 48. JO)HMISTiN 1,. 64. AIMNItMQt MN'! gO. SAN FM(i"IIcO

13. BM4L 3-9. I I All 51. KWAJALEIN 65. NANII, FIJI V. 02. SEOUL

19, CGAIN N IS. 40. HEIV.. IU0 53. [A GF"A ,- OKINAWA 8J. SHAIHAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: I OOOZ

12 AUGUS'" 1958

HT DAY(

NIGHT DAY // NIIfT__ .
KEY TO TERMNAL LOCATIORS KEY T) FRtEQUENCY UTILITY

85. SMAPO[ E 96 i s. 0 to % f fmueleal~ 1risd wore uSlONJ: -.......-

87. EATTLE 97. WASI[INGTON, D.C. 30% to 80% of frequenoiea tried were usuful: -

88. SYITEY 98. WELLUITON 80% to i60% of frequenicies tried or. uurul:

9). -10M 99. AIA is. W - Nuweatur of fraotion is 4 x (number of usable fraquenoy hour.)

rDnuinator is 4 z (number of frequnnq hour attemtad

during hour interval dopicted,)

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1030Z

12 AUGUST 1958

c~ NIGHT

'ILI

NIGH

1. AflAK 21. CHICAGO 41. liok'.Kow 57. WAA~a)s 71. PAULYHAIS

2. ANCHORAGE 30. ENIWETOK 42. 1j)USTON. FT. SAMJ 61. W&IIA 72. QUAJU(Y HEIOHII

6. ASMARA 32. FORWO54 46. two JIM M.ID~WAY 81. 5AIGON

13.~ d 39.~ HUAII 51 KWAJALMIN i xma Fu is 82 sEU

19. O am" 1. 40. IMI~tdG 5.I I A6.OIAA8.SAGA

PiguSECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: I030?

12 AUGUST 1958

DAY

NIG H QI.1___DAY . / NIGHT
KEY TO 1IUMUAL L fATIOW KY T) flME~tE80Y tfLITY

85. '1N* 96. WAKE Is. C to 30% of frequenc1es tried wore uneful:-------

87. SERAIE 97. WASHINTON, D.C, 30% to 80 of frequenolea tried were ueeful:

98. SYM*¥ 9. WiLLINOTOJN RQ to 100t of' frequenoles tried were useful:

93. TOKYO 99. SAis. W T5 waxtor ci frweti. ic . L (euber of usable freqency hours)

ienreinator Is 4 x (nmber of frquamQ ?own atteted

during hour interval depicted.)

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: I 1 0O1OUG 
S 1 5

________ "Ol ....... A GUST....

N1 HT

Ole~

DAY1 1 /

jjA 'K
-. ~ -

______ ______MG--4

4IYT)I81A AIM

1.~ ~ ~ ~ ~~~~~~~~'' Al2,CISO 1 iA~O5,L5AAS 7.PIfi S
2. ACI)LW 3 IItJI 42 *WIN )T IM 6. AIL 2. QARYHI0HS

1. AATK S 21, Ir~AGOi 53 JU D5. IA 0TtJ (A ONALA) 71. PSNAMI S.

SECRET
Flure 85. 19w



SECRT
SYNOPTIC MAP OFr REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTIED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: II OOZ

_____________12 AUGUST 1958

MIS
~URT NIGHT

'Ir

/M DYNIGHTj
KEY O T~VALLOCAIOWKEY To MRQUENEY UTILITY

Si f~~ 96. wAE is. 0% to 30% of frequecee tried were useful:- -- -- --

87. SpATIIZ 97. WASHINGTON, D.C. 40% to 80% of frequencieB tried were useful: - -

8.StUIZY 98. VILXIM1O 80% to 100% of frequencies tried were usefl: -

93. 1flX1 99. 8553 I-, ( / -laerator of fraction is 4 x (nmber of usable frequecy~ bouea)

Denominator to 4 x (mo at fruq*skhum attmt"

during hour interval depicted.)

SECRET ~~10 ist,8



-r-i% .ur-111

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELEC TED GILOBAL CON MU NIC%'"ATION PATHS
TIME INTERVAL CENTER~ED ON: 1130 2

____ ____ ____ ___12 AUGUST 1958

NIH

/NIGHT DAY
KEY TO 1n1WfAL WCATV'tJS

1. Afl&x 21. CI1iCA00 41. aHjNGaM 57. LA;LAr 71. PAAUA IF.

6 mw 32. FCIA 1.6. IWO JIMA 62. MIrMA't al. SAIG'9

12. BANIM 37. GUAM 1.8. JUWONij I's. 64. MDNTIGOWWLE go, S AnCIsco

13. UAWI H'.)AWAII 1. 1,AJALEIN 65. NMJI, FIJI IS, 82. a2oVL

19. 0&wm TVM . 1.0. RIESEH 3. I& ORAIUA 69. 0KINA"A 83. SiWOHAI

SECRET
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I
OE jr" I

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: I 13 0 Z

12 AUGUST 1958

DAY

r LI6 A

NIGHT __DAY _____NIG HT
KEY TO Tv.am LOJTIOW, KEY 70 FREQUJENCY UTILITY

83. SINOAPOE 96. WAKE is. 0% to )D% of frequenclee tried were ueful: .........

87/. SUT1Z 97. WA SM937, D.C. 30% to 80% of frequencies tried were useful:

88. SYDNEY 98. ELN110TO 80% to 100% of frequeonles tried were usefti:

93. 7moK 0 99. SA WA S. W ) - RNerator of fraoton is 4 x (numer of uable f "neaoy

Danwenator is 4 x (number of freQuawy burs attempted

during hour interval depieted.)

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 120OZ

12 AUGUST 1958

ii

J4JI V\\V\ z

_ __ -_...Y

KUY TO IIRIGINAL L ATIPNS

1. ADAX 21. CHICAGO 41, Hoj[j, 57. W-S MAMW 71. PAUURA IS.

2. AIICHWEaE 30. EmIMTOK 42, a,0JSTON, FT. SAM 61. MAWILA 72. QIAIRY HEIGHTS

6. ASRA 32. P(MSA 46. IWO JLMA 62. MI0DAY 1. SAIGON

12. BAX1M 37. GUI 48. JONSWTON IS. 64, M)NTIf RANM 80. SAN F1,ANISCO

13. D&WWIIX 39. HASII 51. KWAJALEIN 63, tuAwi, FIJI 15. 82. SEOUL

19. CAWON IS. 40. IIIEZTO 53. LA ORHANA 69, OKINAWA 83. SHANGIAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 120OZ

12 AUGUST 1958

/I Q
to /

L/

KEY WO WL9'WIAL LOCATIONS KEY T) FREQUE UTIL17Y

85. SINDcMI 96. WAKE IS. 0% to 30% of frequenies trid were useful:-.......
87. .7TTMe 97. WASMNIUN, D.C. 30% to 80% of frequencies tried were uacful:

88. SYDNEY 98. WELLINDT0N 80% to 100% of frequenclcn tried wore ueful:

93. TOM 99. Sk" IS. - morator of fraution i 4 x (nor of usable frequency hours)

Dlenminator io 4 x (nuWmr of frequency hour. %ttePted

during hour Interval depicted.)

SECRET
203 Figure M7



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1230Z

___ 12 AUGULST 19"

N

/C&I

KEY TO JENAL LOCATION&S

1. ADAK 21. CIICAO 41. W1 u 57. WS ALAk" 71, PAIJIYR IS.

2. A OAh J. EIUT'K 42. W)USTON, FT. SAN 61. MANILA 72., QUARRY HEIHTS

6. *UMRA 32. MIN 46. IWO JUW 62. MIAY 81. SAIGON

12. 8AXLUE 37. GUAM 48. JOiG8SY( IS-. 64. MaTIaIRL" go, SAN FRANOISCO

13, NABIEOK 39. hiEAII 5l. KCAJALSIN 65. MANDI, FIJI I5. 82. SOUL

19. CAR= IS. 40. fIoIIgya 53. IA GRAA 69. OKIMANA 83, SAJImImAI

SECRET
F lo= a 204



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL. CENTERED ON: 1230Z

12 AUGUST 1958

-~-V

DAY T
KEY TO Th I O ATIO 3 KEY 'A, M1EQUENCY UTI[,ITy

85. SINIPOE 96. WAKY, IS. 0% to 30% of frequenoies tried were useful: --.-----

87. SuT=Z 97. WASMIN3TON, D.C. 30% to 80% of frequencies tried were useful! -

as. STOW 98. WELLIN3MIN 80% to 100% of frequenoies tried were uLcful:

93. TO Yo 99. SAWLA 1. W - Nnratr of fraction is 4 x (Aiibor of usable frequency hour

Nninatr is 4 X (number of frequency hours attempted

during hour interval depited.)

SECRET
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SECRET

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1300Z

12 AUGUST 1958

NIGK

NDAYrr

__ NIGH-T
KkY TO I1ERUDAL LOCArIrs

1. ADAK 21. CHICAGO 41. MONaN3 57. LOS AIAWS 71. PALMYRA IS.

2. AIGNAWR 30. IWNrETOK 42. W)USTON, FT. SAM 61. MANILA 72. QUARRY HEIGIOS

6. ASIRA 32. 1RSA 46. IWO JIA 62. WrMAf 81. SAIGON

12. BaEIM3 37. _UAM 48. JOHNSTON IS. 64. N71IRA 80. SAN WRNT'IWO0

1). LUG= 39. HANAL1 51. KNAJALEIN 65. NAMDI, FIJI IS. 82. SEOUL

19. CLM2w 1-. 40. 1trii 53. IA GRANJA 69. OXINAIA 83. SHAN AI

SECRET
Figur 89.2A



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1300-

12 AUGUST 1958

DA NIIGHT

t //L
KEY 70 7INAL LWOCATIC KEY TO E lINC" UTILITY

8. SINAPOE 96. wAxE IS, 0% to- 30% of frequeneles tried were useful: -------

87. SEATTIE 97. WASHINGTON, D.C. 30% to 80% of frequencloB tried were uaaeful:

88. STOWdKY 98. WELLINOTON 90% to 100% of fraquenaiea tried w. -spul:

93. 7OKYO 9., OMSA IS. Numerator of fraction Is 4 x (number of usable frequeoy hours.)

Dlenoinator Is 4 x (number of ft.nequency hour atteypted

during hour interval depieted.)

SECRET
207 Figure 89b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1330Z
12 AUGUST 1958

N T

/ "

DA -- ",-- As

I~_J4

_NIGH-T__ ____ _DAY
KL¥ W , TEFMINAL 14CATIMt

1. AUX 21. CHICAGO 41. lihuKO. i 3 57. L. ALAA8; 71. PAIMA. IS.

2. MAC CA 30. Emi 'TrK 42. RjUSTON, FT. ';AM 61. MANIILA ?2. QUaltY MIGUH1

6. ASMARA 32. FfAU 46. 1IO JIMA 62. MI1lAY 0i. :!ArnON

12. BAi MN3 37. GUAM 48. JORfLTjN I0. (4. 1'NTIORANL6 go. '.AN FRANCIS=

13. BA£UGK 39. HA*AII 1. KIWPJALEIN 65. NANDI, 1lJI i. 82. l OVL

19. GAMi IS. 40. MILN 1W 3, IA OHANJA 69. OKINAWA 83. HAWHAI

SECRETFigure 900 208



SEGRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1330r

12 AUGUST 1958

DAY NIGHT

__DAY -- NIGHT __

XKE TO TENII&L L0CATIOW KEY V) FQUENCY UTILITY

8 . SXJV PC,8 96. WAKE IS. 0% to 30% of frequencies tried were uneful: -- ---.--

87. SKA1LE 97. WASMMUWITO, D.C. " to 80% of frequencies tried were useful:

88. SYDrY 98, WEL I1 3TOH t 100 of frequencica tried were useful:

93. TOM 99. sAA IS, W Numerator of fraetion , 4 x (number of ugel. frwquony nour

Denominator Is 4 x (nub er of frequency houra attted

during Your Interval depicted.)

SECRET
20Figure 90b,



SEO F T. ,.r

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS
TIME INTERVAL CENTERED ON: 14OOZ

12 AUGUST 1958

II // 1

ljg~~l, /p

//

NIG_ HT"

_____ ____NIGH\__DAY

KY 7V 7IINKAL LOc MMS

1. ADAK 21. CHICAGO 41. Hw-EO ?, LS AIA, 71. AM£A IS.

2. AJICI0HOWE 30.. EM.TOKr 42. iHoUsN, FT. SAM 61. uXILA 72. QUARRY HZIOhTO

6. ASMWA 32. FItVM"A 46. IWO JIU 62. WIOAY 81. SAIGON

12. DAMWIM 37. r-A -a4u 8. J8O&STCW is. 64, IA)NnGRARMA 80. SAN FRANCISCO

13. n&ZuKz 39. HAW 1 51. KWAJALEIN 65. NANDI, FIJI is. 82. S ,"1

19. CANTON I. 40. IIEI 53. A GRANJA 69. OXINAWA 8). SIANIIT

SECRET¥14p~m 91a 210



I0 CAJ rN -i

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1400Z

12 AUGUST 1958

DA/ / NI T

N pay /

KEY TO UW9RAIXL LfWATIONS KEY T) FEQUENCY UTILITY

95. SIN A-ORZ 96. WAKE 15. 0% to 3% of frequenoes tried were useful: --.-----

87. SEA17 97. Ins)ummu, D.C. 30% to 60% of frequenolea tried were ueful: - --

8. SYDY 98. WELLINOITON 80% to 100% of frequencies tried were uaeful:

93. TOM 99. SM)A 15. (/ m - urat.or of fraction !a 4 a (nuwbor of unable friquency ho w)

Denominator It 4 x (nuber of frequency hours attaq ted

during hour Interval deplcted,)

SECRET
211 Yigure 91b



SECRET
SYNOTiC MAP FREPRiTED CiRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1430Z

12 AUGUST 1958

NIGHTDA

IVGH \ \\ -[sAY

KYTO TERMwINAL 'DAIK

1. ADAX 21. CHIC.L.O 41. HONGKOG ?, L AL.ES 71. PAM.YNA IS,

2. ANCIOU0W )0. MUM 42. HOWTON, FT. AM 61. WaILA 72. QUARRY HEIOHT

6. ASWARA 32. FOIUISA 46. wo iaM. 62. IfliAY 81. SAIGON

12. SWUND 37. GUAM 48. i(NSTON IS. 64. WI&OTIMRAW" 80. SAN FRNCISCO

13. aujW 39. HAAII 51. KWAJAIZIN 65. NAJWI, FIJI 15. 82. SECUL

19. CAJMTON IS. 40. HEIIEUWM 53. LA ORAIJWA 69. OKINWAA 83. qHANOHAI

SECRET
F!gure 92a 212



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1430Z

12 AUGUST 1958

• / /

KEY" TO .E4MNL LOCTIONS KEY TU FREQUEN CY UTILITY

85. SINAPOEi 96. WAKE IS. C% to " of frequenoies tried were usel: --.-.----.

7. SEATTLE 97/, WASINGTON, D.C. 30% to 80% of frequenciee tried were useful:

88. STTEEY 98. WELLINGTON 80% to 100 of frequenoies tried were useful:

; 3 . -w r 9 9 S A A A I . - N u m e a t o o f f r e t i o r i s x n u m b r o u s b l e f r e q u an c y h o u r s)

Denuinator tIn x (mmabr of fraqueno surs attempted

SECin hour interval depicted.)

SECRET
21,) Figure 921b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1500Z

12 AUGUST 1958

NIGHT

iD

- 853

NIG.HT _ \ DAY
KEY TO "hRIIINAL LOCATI(C'N

1. ADAJK 21. CHIGAGO 41. HGWOCi 57. ".0 ALAJ&S 71. FALYM IS.

2. AC3IIAHO 3). NI"ET 42. IOUITON, FT. AM 61. WAILA 72. {lAlUtY I.101lM1

6. kIWRA 32. FOCFVA 4 6. r o Jia& 62. WL'JAY AI. AIG .N

12. EtaX!IC 37. UA0MM 48. JotImSTON I". (4. SUNTIRAN E 80. FaN FILANCI:CO

13. BANUIa0 39. HAWAI 1 51. x#AJALEIN 65. NANDI, FIJI I0. 82. :FEOUL

19. CAI N I3. 40. EIIMw EI 3, LA GRAWJA 0 . oXINAWA 83. '! RAN I31"A

SE2R Er
Flg% 939



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1500Z

12 AUGUST 1958

DAY NIGHT\L
DAY -,! qG /

/1 /

........... DAy___! NIGHT

KEY TO TUJIMHL UATI(G1&; KEY 'A) EQUENGY UTILITY

05. SI)CAPOfE 96. WAKE IS. 0% to 30% of frequencies tried wore uaeful: --.-----

S7. SEATTIZ 97. WASHIM3TON, D.C. 30% to 8Rt0% of frequencies tried were useful;

88. SYM1Y 96. MolaI"-TM 80% to 1"OQ of frequencies tried wore uaefui:

93. TOKYO 99. SAM)A IS. ( - l iumrator of friction Ic 4 x (number of Usabil f-trqueny tuhc .w

Ounrelnator iv 4 x (n mber of frequenoy haura attupted

during hour intervle depleted.)

SECRET
215 Flaure Qjb



L- uic. I

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1530Z

12 AUGUST 1958

K7

NIGHT D AY.

v . sr -, 30-I .

-11/1

1). ADA K 2. CI A GOI 4. iio W LE N W5. W 5bI FIJI 71 . PEOLAW A IS

il?. ? tll). S., 40, ,HENWEPEIa 3. IA (IRANA 0). OIA 83. HA MNIAI

SECRET
F ig 9,a' 

216



SECRET
SYNOPTIC MAP OF REPORED CIRCI" EXPERIENCE

' -- W ,71, lk I EX.l= L.. ll_%./ol

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1530!

12 AUGUST 1958

DAY NIGHT

-_lGHT ....
KEY TO T RMAL WiCATIOWS KY 7) REQtENCy UTILITY

85. SIDAPOPE 96, WAKE IS. 0% to 30% Of frequenotiea tried war, useful:-------

87. SEAM 97. WASHINaTON, D.C. 30% to 80% of frequenojes tried vere ue£ul:

8, SYDNEY 98. WELL I (ON 80% to 100% of frequencles tried were usefu.:

93. 710KYO 99. UMA IS. W - WuOeerator of fraction is 4 x (number of usable (f.aquwnoy' %oura.)

! -=Instur in 4 z Tnumber of frequenoy hours 'Ittempted

during hour interval deploted.)

SECRET
217 Figure 94b



Vh{ - ..--,

S,,T,,C. MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1600Z

12 AUGUST 1958

NIGHDAY {Y&k

- - ,

IN " il '\\, ,, '/  k -

iAh

NIGHT \ \DAY

)qtY T,,, Th P2IINAL IGH T I ( W_

1. ADA 21. CHIC" 41. Hk)%iKOWI 97. IU, AIAW7 71, PAUYRA I-5.

2. ANCORAU 30. FNIWETU'Y 42. fiJUtr), FT. -1M 61. MANIIA 72. QUAORY IGHIOi f;

6. ASIAM 3. FO LGLA 46. I*0 JIMA 62, U).GAY A1. SAIWH

12. BARMJM 3j?. GUAM 46. J.oliNT-T*N I,. t4. W)NTI0o6tAIw: 8o. rAN FIt.NCICO

13. BAIjKOK 39. HAWAII 51. KtAALIUIN 65. NAND)I, FIJ1 I1 82. 05ul6

19 .CAIMON It. 40. wIRIIELu6m 53. IA QRANA 1), OKINAWA 83. 5HAMflAI

SECRET
yis 956 218



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1600Z

12 AUGUST 1958

Da~'~~ / -~NGT

(P

rAV N/ N

DAY,,/ / NIGHT .
KEY TO "RMIAL LCATIONkS KEY T 'FREQUiNCY UTILITY

95. SINWORi 9. WAKE IS. 0% to 30 of 1'requenois tried were uetfui: . .

67. SEATTLE 97. WASHINITON, D.C. 30% t 80% of fequencies tried were wuet'
1

! -

8. SYDNEY 98. WELLING'im 80% to 104 of frequenoiea tried were, useful:

93 . 7 o 99. SAA 5. - Wuxwrtr of fraction Ia 4 X (number of usable frequency fours.)

Der-ominaWtr ia 4 % (number of frequency hourn attempted

during hour interval depleted.)

SECRET



SFOPFT
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON:1630

12 AUGUST 1958

NIGHT /- .w DAY ,'.

. -

4.5 6~

r -. ,A, .,-.. 'j . !/ -- "--

K... NIGL 'DAY
KkY To TUMUINAL IDIATICN'

1. ADA 21. ClICAGO 41. HoKOmi 57. 1W ALA1A ?i. PALM RIA

2. AWNURAW 30. ENI TO 42. WUMS N, FT. SAM 61. MANILA 72. QUAIMY HEIOHT!

6. ASUARA 32. FOOA 46. n"o JIM W. MIDWAY 81. SAIG{91

12. SAM 3V. OUAM 48, JOWNLTON IS. (4. &WH7IoR.Aw 40. fAN FRANCICO

13. EWl}(1E 39. ANAII 51, EAJA.LEIN 65. NAKDI, FIJI IS. 82. X('ML

19. GCANflN I. 40. WIDLBEM 53. IA OGR A 69. OKINAWA 83. zflA2MfiAI

SECRET



c_ f',Dr'r

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1630 Z

12 AUGUST 1958

DAY CNIGHT

I~~~~~i itI I a/,,J*l*'
I I I I ' I " , . ' -

2 
I

DAYL/ /NIGHT
KEY TOMW A C1AT10iU; KEY '11, Hee.Q~hN;Y l1riL1rf

85. SINUPORE 96. WAKE T,;. 0% to 30% of fr-puerioiev tried werc ocl'ul: - .-------

8?. WEATIZE 97. W8ASMI 7til44, 1.C. 30% to R0% of 'requ ni ncej tried were w,,ful:

8. SYTM Y 98. At LIN3t N 8( to i % of irequerwies tried wel're ' l'uc :

93. TOKYO 99, SI3A i. (f - et ox- of racti,,r, 1o 4 ( (umber of ullbl frequency hours)

~ ) l-I~ (l=iw _ lu 4 X Olumber of frequvney hourz; tattmpted

dlring ) ur lit(trval ol phe!t , .

SECRET



5CL.R E
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1700Z

12 AUGUST 1958_

NIGHT DA

Th_
~DAY

*1 4

21 Cil~ftlNIGHT 1CiN. DAY

1. U&A 41 U lAy X '11. PAW0A1A 1:1.

'Jr ' t-,N, I T ' :. -

F. LQI .,A 46. 11 jIUA fl--. vII*AY

iA2. BIIAING J11. GUIAMA 4R.f if ji TVN IZ:;. NATIGANI: )PN HIANC.I

13. W4 K 0. KA ,1 61 . F K <AIYAN * . AlJ I!. H31 1.. .!i ill .

V). WAMlIH'i . . 4li. Lbl','! iG 'Ii. IA (liA A u IK I INA A . 2IIAMiIIAI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: i 700Z

12 AUGUST 1958

II
9 rivA

DAY/ /7y' NIGHT

99 yMYt' 0j o "-ai W, r ,I'f

/ /

/ /I
ii /

DAY/ .... /N i GT ...

K .Y 7') flRI&I L A1It? Kk-Y Th HiW3V(pJhGY lTILIT"(

87. S EIAT"TLr '1. *Ab;Il.iTn.N, DC. oCl tO aai1 0£ tr'lq lrchnl tried w,:v', ou i: - -i

88. IYI4Ik. 91t. WI' VHJ) (Wfg to ](x-i of' fnjerlI il o~ ti od wog- o'ft~l Il;~rl.

93. TutK O 9-. MAA 15. ( 17 - Nu O-r top of fr8 Pti,. (i, 4 x (nuber o r uable freu noy hurs)

f.-ootniwtor 111 4 It (roabvr of frequency hoc-t7 litttlapted

duIri l t r int i tva l toi.)

SECRET



SECRET

SYNOPTIC MAP OF REPORTED C i , L rmtILNICE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1730Z

12 AUGUST 1958

NIGHT IDAY {>

Kt_ !3 'B._ ! AL'ILA 'R

v-~ A -

N\ 1 GHT \ -- y

1 . ADA 21, CHI CAGO 41. NGKOW 57, U, AIUIt, 1. PA fltIa Ul'.

2. A NCHU" E k) EN VE " 42. Jk'IISTN N FT. U 61 , INI!LA 2. LillAlY WI t HT:;

13 . HANG Y). k I 1 51. OAJA IN C5. NAN, FIJ I 1:;. ?. ; ¢I

19. CAYMN*0 15. 40. ! I DE WER 3. L A GllAtA V) OKI A 83 zl[ ; IIII[

SECRET



SECRET

SYNOPTIC MAP OF REPuh I -U ;IUGUI I EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 17302

12 AUGUST 1958

DAY N I GHT

U Y TO% TY MIYLl, lj4ATI(,N; y'Y 'p, -thqUk:Ncy UTILITY

85. .911CARAE 106. WAXE 15. (it to Y, ut' 1'reqlue-AeFr trie-d w,11, : lu:.... .

. 'A 'I 99, ALHIININ, D.C. 30% t) 60% u* ftcluenoese tried * rro usoful:

S 7. y 9. VLr-IMAN, Rul tO Wk! r rre{|tlea tried ere 1,,.ful: -

I enuminttr in 4 x (number of* freqtn~ey h~otu' atter.Dted

dur'li ),61hor fit~l, vul depl.t4-4,)

SECRET
229 i~ Ture ;;1,



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT FvPr',EIeNC

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: IB00Z

________12 AUGUST 1958

.of8

rhh1 30

60

13. MJgo= 39. HAWAII1 51. XWAJAIXIN 02. NANDI, FJI 15;. 82. SEOUL

19. CAITN IS. 40. IEILEWEW 53, IA GIR4NJA t,1. OKRINAWA 813, -:HAN0(HAl

SECRET
FIgure 990 226



S ECRET
SYNAOPTIC. MAP 04 R.FORZ-TE CUCRCUIT EXPERENUL

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1800Z 1 UUT15

9 DAY~

DAY NIGHT

KE T TWALLOATO KY l-QI/ W UTILITY~

(5 51A7k 91 AEI.0 o-0 rreqecvitidwr pfl

97. -1AY*( 97. WASHKE N .C. Y0% t 80% of frequeflcienf tried wore useful:

IM. SzAMY 98. WELIhaTON ~ D.C % W~ 100%of re'Vieze tried~ wore unetu:~-~- cj

93.TOYO 9.ZMAAIS Huxoeraw~r or rrationi x (ubrofusbefqenyh rj

I)n~ainator to A x (numb~er or frequencY hourn attempted

during )our interval dejfloted,)

S ECGRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT FYPPIT'rUCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1830Z
12 AUGUST 1958

' 42

'.~Z.

99

-S 53

K ____~~NtGHT -------- ____

F 1Y T7U I IR0 AL I-TIPW'

1. ADAK 21. CHICAGO 41. HOMWKONG 57. ItX ALAM C 71. AIMYIJkA 18;.

2. A CHURA 3. ' IU0i 42. IDLI'10N, FT. 1AM 61. k"I LA V.2. (QUAhdiY HhIGHrJ

6. ASMARA 32. FOR)"' 46. IM JIUM 62. MIDWAY Rl. ,AIG41N

12. RA1J103 37. OJU 48. JCJ*WT.A 111. 64. TlGAIAC- 80. SiAN FRANC1nCO

13. WBAND"f 39. k#tAII 51. KWAJAITIN 65. twNDI, FIJI 1. , . . SF (j UL

14. C, MM IS. 40. HEItELIRIERG 53. LA CIRANJA 69. OKINAWA i3 .;H1ANGAI

SECRET
figure 1004412



%.Lli tIJI IL_. I

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1830Z

12 AUGUST 1958

DAY 
NIGHT

//1
s./ /

DAYI -jNIGHT
UY TO "MWINAI, WIMTIO'llJ KY 1l Fidl4WrNcy LITrnTY

5. 5IMIC 96. WAKE IS. O to 3o% of frTluencien tried *,,r, uiefil:

87. SETM." 97. WASHINMT7WN, D.C. 30% t0, 80% of frequencies tried weur uneful.:

88. Syrwfft 9,. tLL #jTuN 80% t", 100% of ire uenalen tried wer,! ue.Cul:

91. -0- 9910 1,1i-ulnI 4 x (num of usable treqoanay hoqara.
beni noatr in 4 x (number of frequeno.y hour, atteawted

dSERn duoienri.)

SECRET



SEC RfT
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1900Z

12 AUGUST 1958

NIGHT'. - DAY

I v  \'85 ifv

/

NIGHT\ DAY .. . __

FYt wO WINL LOCATIc

. D 21. CHlICAGO 41. 57, 5? UIS AlAI&S 71. PAIMrT IS.

2. A iAJ3ME 30. ENIUTOK 42. HOUSTON, FT. SAM 61. UAKI IA 72. QUARRY HEIGHTS

6. A54&RA 32 ."k~iS 46. 1160 jI& &2. ACIAVAY 81. SAIGN

12. $AWUM 37. GUAM 48. jaw"S.ON IS. 64. I GNp.M4 80. SAN FRANCIEUO

13. MGM Y). HAI 1 51. KIAJAEIN 65. MANDI, FIJI IS. 82. SEOUL

19. CANTOWN IS. 40. EIWelmiM 53 IA GORNJA 69. OKINAWA 13. SIANGHAI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1900Z

12 AUGUST 1958

DAY NIGHT

t/It

-;; \I, \

J -7 I " a'-- x I ',% ,

i t , /

.. .I: Y,_ ./NIGHT_ _ __ _

KEY TO TeIwU&L LXATIO3 nY T) F14-QUENCy UTILIT
85. SImAPOU 96. WAKE IS. O4 to 30% uf frequencles tried wero ueufull:. ........

87. -_3SAfZ Q W7. I1mi1 m. D.C. 30% to 60% of freque eu tried were ueILful:-

88. SY IY W. WELLIKUMH 80% to 100% of 'reque een tried wvre unoeul:

93. 2(UC1 .. u Is . (W - Numbrator of fraotion In 4 x (number of usable frequenoy hours.)

aen c nator Is 4 x (n umbr o tfrequenoy houra attemted

during hor Intorval depleted.)

SECRET
231 Figura lulb



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 19302

2I_ AUGUST 1958FN

N IGHT

1. .. .2 .CHCG .- "o. 7I,1 .-;r UZ -"&O 7. PIL,

1 .mm) 37 -u 4 . -NSO 3., 64.' "UTGAL 0 A H

~\ "L I ,i- .,., ',

Figur*
, 

10212

____ __-NIGHT> \.DAY ___

J ~ ~~y "TO ? 1 .RiW N A L W c A I(' N,

r1. ADA 2]. CHICAG 41. IItKOE 57. 1ji AIAItq 71. PAL.YRA I1-2.

i2. AN ] M 30. EIWIE7IV]K 42. IL1IO II'JO~ T. SA 81. UIM I 72. UA1iY HE1OHT ;

i6. ASAARA 32. F0M7.SA~ 46. IWO JIM& 62. MIt*AY 81. fJlA]ON

12. U MLI 37. OUAMI 48. JOi'4$TOH 13. 64. M)NTI(ORA i' 83. .L.fl FIW . ,SO

13. SBkIK~!OK Y . HAWAII 51. I'EAJ4,LEIH 65. M&1J1, l"IJI It;. 82. 3EOUL

19. CAJflM IS. 40. HAEL&3EI Si. IA O1 A.JA 6'9. OKINAWA 83. SHMIMIA1

SECRET
)Fi w 102a 232



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
.SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 1930Z

12 AUGUST 1958

DAY NIGHT

I I 1 i .I .

X4cv

I4//

DAY/ NIGHT
KEY TO TEOM!MAL L ATI K3 KY ) FhEQUEN Y UTILITY

85, SII3APOR 9f.. WAJ(E TS. 0% L) AA% of Vrequunuleu tried were useful:---------

87. SYAMEI 97/. WASHIMNTON, D.C. 30% to 80% of' frequenoies tried were ew*clou: --

88. SYM*IY 98. WELING8TION tlu% to 100% of frequenice tried were uaeful:

93. TnKYO 9 . SA W'A IS, (X 3 Nu erator o r fr aio n I s 4 x (num er of usable tr @u*s cy hoi rs

W-_.na~tr la 4 x (number of frequency bours atteWted

duurinW hour interval depleted.)

SECRET
233 Fig&ure 1.2b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 200

12 AUGUST 1958

Al- 7!

NIGHT. A Y /

. _). i

KEY To T-RIAL LOCA'IPNS

1. ADA 21. CHICAGO 41, HOWNOI 57. AI; AX3 71. PALMYRA IS.

2. A mA 3o.. ENIITOI{ 42, HOUSTON, FT. SP 61. MAIAhi 72. QUAHRY )]MIGHT-2

6. ASA 32. FO& 46. IW JLWAP 62. lar)WAY $1. SAIGON

V2. BAN 37. OUA~L 48. JOHN$)om IS. 64. A2MiiToRA"i + 8u. SA FRIANCISCO

I]. mma '39. HA.k"i 51, K' AJALZIN 65 NANDI, FIJI 13. 62. 5EOUL

19. CANTON 15. 40. HEIMIBM 531. IA ORLWJA 69. OKINAWA 83. SHANGHAISECRET

F~wv106 .



S ECf*R E T
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
'SELECTED GQ!BAL COMMU1N-iCA-IO F'AHS

TIME INTERVAL CENTERED ON: 2000Z

___ ___ ___ __ _ 2AUGUST 1958

NIGHT U q

urrI

6 /NIGHT__d
KEY TO 2MJ&1AL LLxAT101 KEYT1) 1M1fNCY VT$ILITY

85. SINWOUi 96. WAKE 1,1. 04 to 30% 01 frequerooio tried wore uuot'ui------

8-7. SE77lU 97. WAS1(*TUN, D.C. 30% to 80% of' frequeo'Ae- trA, 1- er ful;-

88. SITWE 98. WELIJI$7 ) 90% to 100% of crpquencles tried une~woful:

93 TOMcy 99. SJWA 13. ) - Pu=erator of rra~,tion 1"- 4 x (,-umtar f atu--b1R frequomay hoaurs)

rlemad1iator Ir 4 x knne~r of frequency hourn, attempted

diurl ng hour n t rval dupl t ed .)

SECRET
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SECRET
SY NOPT11C MA P OFr REPORTiED CiRCUIT EXPER~IENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2030Z

______________12 AUGUST 1958

r~-'-~ A-7~ ~DAY

NIGHT

lei?---. -

t3- 2 ,

N~IH DAY NIGHT

UYT tRIA )AI'
1. DAX11. CJCGO 1,WG~m 7. )3 IA-9; 71 PAJI'A .'

2. AWADRAU 0. y-"lU ,a . n.~ aiw 6L &:' 2 Q~m

G.Ai.A -.F~" 6 f IA4A.MDA 1 ~W
12 AC1 3.GUM48 uw 5.*TIRN'i 80 !AIACU1

19. £DAM 1 . 40, HICAOOE 51. LA.7 GHANJ OIAA ~ q71. P'AUlH

SECRET
Flegx 104* 236



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2030Z

12 AUGUST 1958

I " I I 7 t\

a -4V'7NIGHTrg

DAY NIGHT p~ 0 o6%o rq~oet~a--

KEY TO MMIURAL WCATION& KEY in FhE UENCY UTILITY

95. SINWA RE 96. WAKE IS. 0% to 30% of frequenien tried were usntful: -------

87. WA7TLZ 97. WASH- 1HM N, p.C. to 80% of frequenes tried were useful:

88. SYf Y 98. WELLIN07ON 605 to 100% or frequenalea tried were une'u1l:

9 3 . TO Y O 9 9 . S M A LS . W - N r t r o f f r a c t o n i n 4 x ( -m h r o f u n b l e f r eu e n y h o u

en lnatur I n 4 X (number of f .quoemy hours attempted

d uring hour interval deplted.)

SECRET237 Filgure 10b



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION IPATHS

TIME INTERVAL CENTERED ON:2100Z

_____ ____12 AUGUST 1958

.. DAY

\\ ~/ :'99

___ ~ NIGHT _______ ov

I.A 1 HCG 1 M OU57. U)3 AI)V 1 AIA7tA l.,

2. ANCIHW.AGEJ 30. Emma~1 42. HOUSTON, FT7. r.A9 61. MNILA 72. QUARR~Y HEWGH1t

6. iMMA 3,2. FCI~hI)S 46, 1*0 JIMA 62. WItWAY 81. SAIGO)N

12. BANLrAJI 37. GUAM 48, JOHMKR'I 13. 64. 9ENTTUP-AD MO. EAfl FWICO

13. AU 39. HAWAII 51, KWiAJALEIN 65. NAND)I, FIJI1 I.S. A,2. SEOUL

19. CANMN IS. 40. HIDEWLBERG 53. IA GKW.NA 6). OKINAWA it13. SIIAMAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TiME iNTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2100Z

I2AUGUSI 1958

LL

/V

NIGHTHT
DAY/ NIGHTGH

85, 0IMAR 96. WAKE IS, 0% to 311% 'f 'rquczicie-8 tried ware uuel'ul: .. . .

87, .5f r . 97. W'A3HIWTLIN, D.C. X4 tu 60% of" fre.quencies tried were useIl:

93. TOKYO 99. SAMD)A IS. W ) - Nuriraor or t'ractdun !a 4 x (numb-r of usable frequenoy hours.)

Dencinnat,,r to 4 x (n~mber of frequency hours Attempted

dur-ing hour |interval doplote(J.,

SEGRET
29 /1051,



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME iNT IERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2130Z

12 AUGUST 1958

-~ I I

,,' : .

NIGHT NIGHT _ DAY NIGHT

KEY IT) nI UIAL L"ATI('N

1, A.IMJ 21. CHIA00 41, UGM2KOMI 57. f! AUAM 71. ?ALWf!fPA M.

2. ANCKIM Ji). MK1OETUK 42. HOMfOi, , SMI 61. M,.NILA 7. QUAJdtY MIGHr.;

6. AAMMA . FLISA 46, MO JIJ 6I. IL1EUAY 81. tAIO(ON

12. BAImb 37. o211AM 49, J.II.TON IS, (4. NTIGIIAN1-i 8,. "AN fRANC 1 0

13. 8AJaKOK 39. HAWAII 51. KWAJALEIN (5. WAIIII, FIJI I,,. A,2. fE(UI.

14. CAWNO~ :5. 40. immEmi 53. LA GRkS4A 6.9. 41KINAWA 81. .IW"IIAI

SECRET
I'Wuir, 10 * '40



.E'CRLET

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2130Z

12 AUGUST 1958

/ - \

I -_ _ __ __ _ __ _ NIGHT ....... ....
NIGHT

yT T IA.L )lCATIONj Y 7 o QUEN' UT1LITY

85, SINAPORE 96, WAKE IS. 0% to 30% of frequenalea tried were useful: .......
87. S"EA'Tru 97. WASHINGTON, D.C. 30% to 80% of frequencies tried were unelul:

8. SYDNEY 98. WELLINGTON 90% to ID% of frequenoalee tried were useful:

93. TOKYO 'Y9-. .UA I.. ( ) Nu.orator of frotion ia 4 x (nuabr of umable frtqunoy hours.)

InamInator Is A x (numcber of frequency hours attftpted

duing hour intorval daplotvol.)

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2200Z

________________12 AUGUST 1958

It Il Y

WS "

'A ,'!99

\\ i,' S

1. Aw 21. CHICO 4.LO0m 7 D LAD 1 AIC S

6.AM 2. EMMAW6Z10ii 62. mLUMAY 81. SAIGON

12 * 37. OUAM 48. J005"I IS. 64. NONTtuIR 80. SAN FRANCISCO

13. aim y). MAUX 31. KWAJAIZIN 61. NMIX, Fur is. 82. SEOUL

19. CAMVM IS, 40. uzIlxIB 53. EA ORANJi 69. OXINWA 83. SMA)"NA

SECRET
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S E rET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2200Z

12 AUGUST 1958

.. ~~ " "

I "  0 /\D.,-"

7r \L

NIGHT

KEY TV) 7"WNA-L WiCATIM; KE" In i.0iECY UTILITY

95. SINMAJE 9". WAKE is. 09 to 3G4 ftC tr!.!d~OI unjeful: ---

87. SEATrlE 47. WASH~IlfN, D.C. 30% to 8(% of frequeoiwlu trud wero uselul: . .

88. SY'MY 9d. WLLINOWN eu% to 1(" o frquecIes trilc. were ,oiMi .... .

93. TW00 90 9. x& is ) -SW 4.rator of fraoti n la 4 x (number or usable frequenoy hours.)

,rw ,nattr lu 4 x (number or frequency hours attempted

duw ir ho.r Iterval depIcOtd.)

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 223oz

12 AUGUST 1958

DAY

NIGH - . DAY . . NIGHT
EY T.,7RnM1NAL WAIK

1. ADAK 21. CHICAO 41. FKOJW KU 57. U; ALAUI 71. PALM(A IS.

7 . A 9 C W u . 1 0 ) T . L l r i* E 1K 4 2 . t ;I N , F T . tA M 6 1 . M A N I L A 7 , . ..I U A O t Y 1 f 31 'Tr, ;

6. ASARA 32. FOi& &" 46. 1* JIMA U, UIVAAY 91. .t AG "N

12. BAM IIIJM 37. GUAM 48. j ofr&YlN Is. (4. UI)NTIGIA5ii) Uf, "ikN FV!I i.,

13. B IKGK 39. HAWAI1 1. K JAUi IN £5. HAN)I, FIJI l.'. 82. "."FOUL

19. CAiMflN IS. 40. [t U3 aV IE 53. LA GILAMJA U., OKINAWA dJ. .h'IIAIAI

SECRETriqu"r lOda21



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 223OZ

12 AUGUST 1958

DAy

NIGHT \\i

KE TO 7TEWWIAL LOcATIOi FEY T) FidWtNCY UTILITY7

85. SImAPLAE 96. WAKE 16. 0% to 30% of frequencles tried wore uo-- -.-----

87. SIFA1U 97. WA. UHINWItN, D.C. 30% to 80% of frequotnclee tried were uafuhjl:

88. sIEmy 98. WMLlIha.MO 90% to l0u% of frequeolles trle4 w_.re. uietul:

93. TOKYO 99. SMOA 1. -uw " .rwtor of craotl,, in Y (numbor of u4ible frequelicy heouro,)

Fonoauinator Is 4 x (nmber of frequenoy hours attempted

during hour Interval dupI, .l.)

SECRET2.{ ,i" Hgolra l013b
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 230OZ

12 AUGUST 1958

KD

Jt R
7. W .U 71 I

.AAK2 , .C 41.

6. AW 32 U"\ 46 III 2 LD $.SW

/ I' I

\ t'" ,k Sl

k.Y ThRTLINAL LO ATIC k

1. Af 21. CICAnO 41. ~OI 57. LSI S 71. PAIMR IS.

2. AN a A , 33. EiiruITO K 42. HOUtS TN, F . SA 61. MAI4LA 72. Q {UA R HIOH1

6. A M 32. F ~M 46. 1.0 JIMA 62. WLDAy $1. SA!Ofl,

12. MOEIJ 37- GaM 48. JOW&STAI IS. 64. VS.A 8o. U9 FU ISCO

13. amui k 39. MIHAII 1. XWA.YJASIN 6'v HNOMI, FIjI IS. $2. SEOUL

19. cur" IS. 40. HKI]IJSUM 53. IA ORA AWA 69. OKIKNA 83. SiAomAI

SECRET
Ftgir. 109. 246



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2300Z

12 AUGUST 1958

F / /

DAY

I _ _ _ _ .NIHT ...... <I\
KEY 71) M IX&L IDCATIOM W TIY 1 1bWOINCY I1TI~rqy

i. S1. 00 96. IAKE 16. 0 to 30% of froqupncfeB tried wor, w!l ful:-........

C7. S !A7U 97. WASHIO TU, D.C. )0%, to 0. of' frequancleki tried weftn u1uful:

98, SYDM 9-, WEI2W)Tcm 80% tO l(X W frequenal.. tried re uieiu1:
93. T'OMK f 99. ffi "S. Y - ?4urtor of frto n1o i 3 4 x (nu b r of u ablie fr qU flnoy hO dr .)

Darnclntatr Is 4 a (niuber of frequeney hourv attesvted

durrng !ur interai dupieted.)

SECRET
A 7 Figure IWYO,



SECET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 2330Z
12 AUGUST 1958

DAY

. NIGHT

T.,, I ,,F,,4o

h 'Lai

S N G!e j__. ___Yf NIGHT

1 21. CHICAaO 41. IE0NGK0M 57. UK; Al M0 71. PAIMYRA 13.

2. ANJ -j F 30, EN'WET X 42. HOUST5ON, FT. SAM 61. MANI LA 72. (QUAjUiY HEIHt

6. A 2. 2 A 46. Iwo JiMA ( MW. A1,,AY Il. .qAItGN

12. BANLIJW3 37. QUAN 48e. JCAINTON ISI 64. 4 NTIGLtANT4* 80, : LA ?N1OIOO

13. &AInux 39. MAAIT 51. KWAJALEIN 65S. HZANlI, FuI 1:;, A?. ;EC3L

19. .rcAW N I1. 40. HE I 1iH 53. IA GRANJA 69. 0KINAA 43. n2)AlAI

SECRET
Flgurs 1104



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 23302

12 AUGUST 1958

t / /
DAY DAY j fj

_ -NIGHT ..... \ \...

KEY TO ThEIU AL LOCATIONS, Uy 'S ? "i ,41 Y iUT1lir

85. S3IWAPIft 46. VAKE IS. 0% to X4 . f , 1, ri ~ ot

87. S ATMLE 97. WiHINGjN, D.C. 30% tJ 70% oA frl,,uo,1{ tried -n- ku!;.i: .... ..

88. SYDNEY 9A. P UfLLJN!. 90% to hx1r of 'requcxl-. trie.1 wce ji l:. . ..

93. 7KIKYo 1 fifict l-f !0 4 / (numzar or uswe rrequonoy ho1ra.)

A l cnlat 1 4 x (nmbvr of frequency nour attealltf

(luring, I1)ur In~terval dep!atedt.)

SECRET
i<Ij,| 1101'



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS
TIME INTERVAL CENTERED ON: OOOOZ

13 AUGUST 1958

D ,, / X,

- -p

tmI I

4'

\\ / / I

\ 5,,, / /

NGHT_. DAY NIGHT

1. ADAK !I. CHICAIO 41. '7. HIo ALA ,II '1. PAIIJhA= I: .

2. ANHCHIAI 37). kNlIGU h 4. J11 '1N TN I , 14, li NVl. M ANILA h..A, HF1I A CI GC,

6. ASAH .51 tc'm 46. Iwo JIWA 0'. WIRlA'Y !, 'tIq

12, UW-Jl G P. GumO Lf, J~ N:;~ I t,4. LUNTIOA'IN1,E l. :NFtNI;

13, jKQK .9. HAWAII 51. KWAJALEIN 6,t NANhII, IYII I 8. 112. fLiiI.

19, A ,IWN IS. 4(). I .I ELJIU . 53. IA GILUj I A U, I * I I AWA Ill. I;& MJHAI

SECRET
igure 1ii= 2.50



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: OOOOZS

_13AUGUST 1958

%7 -

I

fly'
NGHT ..... \DAY

KEY rINu- T. M IAL IIYATIOWI KkY l'0 O(Iy (lTIT[

85. SI A I P E 96, WAKE I-. (A to 30% of freitencen tried wero o £fi-l: . . .

87,~~ ~ ~ ~ ETt(zW.AJ~Mn), C. ( t,, e0% of foutlntr(ed * i 'if;('I:

ea. S3XFY W8. WiLL114Tlv I" t 1 of freq~ju*ri,, iri~i w .!W

93. i, T ( ) ,- Numeratr o" I-ractli, 1l 4 x (number of unable frequency houras,

Ltcllumrnstor jt3 4 x (number of frnouenoy huuru attempted

durnin ),our Intorval dplvjt,.d.)

SECRET
251 lilb



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 01 OOZ

i3AUGUST 1958

//

SNIGHT
KEY T TMINAL U .TIf K-,

1. AMAK 21. CHICAG O ,1. HIOM xow 57. LEO AIAM' 0?I. P AUM/A IS.

6. k )z. Ftd /,6. lIlu JlW 62. K914AY 81. SAIGi)N

U2. B_ .O 37- GUAM_ 4R, JOHNS71IN V1. (.1,. -MNTIGR!AN!E Ro. !;AN IRANCIrf,)

13. BWXO01 39. HAWAII 51. KWAALEiN 0',. ANTi, Fiji e,-. 2 , F, c"!n,

19. CAM"'fl IS. 40. W~~IIXLEW 53. IA (GHA.NJA b KINCAWA 8 . ;;lAAt Il

SECRET

"Vgu /iw 2Y



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: OIOOZ

13 AUGUST 1958

NIH\ \DA
A )

NNHTIGHTY _

r)

1 -- iullutti.or It, 4 x (nu~mber of fre quency~ hnttr attempLd,

i rlJ our Jnttrval depletei

SECRET

j-3liuel2



SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0200Z 13AUGUST1958

DAY 
A

NIGHT

3' f

I/jI 
. , ,V / ,"

0'0

, ,' /1
, 

/

53

DA._ThMOAY . . NIGHT
KEY TO ~ I nM A TIC NI

1. AX 21. CHICAG(O 41. I)KONm 57. E43 AIAIC2I 71. PAIVYRA I3,

2 . A N C H M A G E 3 0 . F U _ _ K 4 2 . W l T O N , F T . S A M 6 1 . M A N I L A 7 2 . Q U A R H Y H E IO H 1 1

6. ABMARA 32. FORMOSA 46. IO JIJ&A 62. rWDAY 81. SAIGON

12. SAMlDUM 37. IUAM 48, j20) 7GN IS. 64. ENTIGAJDE U. SAN FIANCISCO

1I. 6 a I" 39. AW AII 51, KWAJAIEIN 65. 9AWI FIJI 13. 82. SEOUL

19. .,. .40. , I -- 53, L A; 6. OKINAWA S3. 3.Al "AI

SECRET
tF r 1 1 3 4 
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON. 02OZ

_________ 13 AUGUST 1958

Ba.S" SY4I 9.
93.~~~~~~~~~ ~~~~~ mcof.to f n1 r t sbefeunyh~.

NI(n1T\r O ' frqU±Y oleettd

duxio TOu Interva deplete

as. ~~~EC E Figre 98 11NN 0 o10 o rqn -bel ,



SECRE T
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0300Z
13 AUGUST 1958

DA

N IGHT

-/1 /
-. , ,

I, k "i , , ,,
,, , I

.NIGHT

" 7Y TO 7.-PINL LOATIM,

1. ADA 21. CHICAGO 41. Homx 57. L AWIU V 71. PAL& IS.

2. AMCW.9AaE X). ENNEWIK 42. W)USTON, FT. S AM 61. MANILA 72. QUARR Y HEIG}HM,

6.. A " 32, FORWA 46, NO JIVA 62, MILLWAY 81. aAIGON

12. P.Nbo 
r
3 3"7. OUAU 48. Jum TON Ir. 4. WINTIORAMIE 8o. SAN FRANCISCO

19. CANION 13. 40. HEIDERN 53. IA GJlA 0/). OKINAA 83. SHW HAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0300Z

13 AUGUST 1958

NIGHT
DAY

___ ~ NIGHT -\DAY_ _ J
KEY TO 70EWINiL LO0ATIO)U KEiY 10 fl1QUttZY UTILITY

95. SIICAPORE 96. WAKE ISt. 0% to Kit of frequencies tried were useful:------

87. SE.A?=L 97. WASIM31N, D.C. 30% to 90% of frequencies tried were useful:-

88. Son*Iy 98. WEL.XWI70N 80% to 10Q% of fraqueexcee8 triedI wre urpefu1:

93. 70010 h ii rator f traction is d z (=umber of "aable fx'Iquftoy hM"r.)

Den inatur is 4 x (mbe, of froqu.ecy bow atteq~e.

during hour IiiIarval deplat4ed.)

SECRET
27 figure 114D



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 040O

13 AUGUST 1958

,/ / o, ! /

/ / 6i f/

..... ..... ..... DAY/ _ NA f
r',y 1l~ T rJIR. UCtATI tt';

1, AD21, CHiC. 41. W S uNa ,. '"' 51. ux; AI.A !; 71. PA[ ic IMIA11.

6. AL RA ., WUUAj"A 46. 1-,, J NA 62. IIWAY dl. AIGt4

12. BHAMU AJ 37. GUAM 4.. JOINLVTON YL. £4, WNTIGIUNbE d,' .AN FitAN0ISOC0

13. BAA1"K 19. HAiWII 51. KAJALEIN 65. NANDI, FIJI 1B. 62. WA(JL

19. G&NTON 15. 40. HEIIIP O 53. IA GtAWIA (j. XINAWA 9J. mllA?.l3IIAI

SECRET



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0400Z

13AUGUST 1958

NIGHT

D.AY,-4

j \ \

L NIGHT \DAY
KEY1t TLU =AL rnCATrc?4w FEY mU Piwuty ITfuniy

g. IElaPi %E 96. WAKE 15. to 31 of fre-juenelek trli a ,-,lf .t:-.........

97. SEATThE 97. WASIJIM7T(N, D.C. 30% to POf of frequ niliev triel wa,' - to j1:

kw. SyEMEy 9K ELIrDH% t) 1003 of frequrnnoea tried wir,- -"60

93. TKYO ( W - .ilrat.r -of fraction ", 4 x (number of uaablo frmquency hours.)
7()

Pti-acdnat.i r in 4 x (number of frequeony hourv attrmptc-d

during )our intr.,a.1 i It,

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0500Z

13 AUGUST 1958

DA

NIGHTV&

I , -. Iov"
/ !/ t

53

____ AY k{1HL
KEY TO T U ll, UXCATI(W

1. ADAK 21, CHICAGO 41. NjW KQN3 7. kU; A1,"I 71. PAI YRA U .

2. AmcwJIIAE 30. ~hNIr6likK 42. fWtATUN, FT. IAM (. MA"lILA Q.2. JiY I{EIGIM;

6. ASUARA 32. id"Y 46. 110 JIMA ill IAY 11. '1AIGION

i2. aM"LW j7. GUM 48. JoI* ,SIff IS,. 6-, W NTIGHANI), qf). ,iAN FRIAi ICO

13. BaEIXCK 39. HANAI '1. RAJ ,2IN 05. KANI, FIJI I;. 82. SEOUL

19. CAWflrN IS. 40. HZIIM -i 53. IU GfWA 69. (KINUAA e13. 3HMEHAI
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0500Z

13 AUGUST 1958

GH NIGHT 
DA

{ .
NIGHT\ DAY

KEY TO mILL L1cATIOS KEY TO FUE CY UTILITY
85. slu an 96. WAK IS. 0% to )0% of frequencien tried were useful: - - - -. - - -

97. S-ATMi 97. WASHIICTON, D.C. 301 to 80% of fre-quenoics tred were usefl :

98. smU 9 . WRLLIJGTN to 1000 of frequencies tried were uneful:

91, Iof - Numerator of frsotion 8 A (1s'cer of usable frftquenay hours)

D s in 4 z (number of frequsncy bours attemted

during hour interval depioted.)

SECRET261 Figure 116b



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 06002

13 AUGUST 1958

Nc IGi

/<!
//

536

DAY/' / N!GHT A

KLY TO TUWUNAL LC-I

1. AfDMi 2?1. CHIcOO 41. fjOON93 57. UiJ AAM: 71. PAIAY R A :.

2. ]AMIaE 30. EIWEMTOK 42. HOUSTON, FT. SAM 61. MANILA . QIIA!IY IlI 11r.;

6. AMWA )2. rOMA 46. IWO jLMA 62. MWrVAY l1. : NI: i

12. EBiiIWJ 3?. GUAM 40. J0R)LTOW IS. IA. mI&NTIHA-l !l; ~ :AN !ANCTCj

11. B,,GZm E 19. HAAII 1. KWA I IlEIN 65, NANI). FIJI IS. 8;. 2::U'! ;1

19. gAN" IS. 40. 2IDETWBy 93. LA GRANJA 0). OXKIKA 8, :AAlAA

SECN' . -ir
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0600'

1 3 AUGUST 1958

I GHT

DAY

\ \

_ NIGHT\ <DAY
VEtY 70) 7?H AL iICATIOUK KEY -I! FRFI1fl:NY UTILITY

85. SIN AKMO 9(. WAY III. lto ;( Wt'.'f ole, t-1. W-, u-e -..

87. SUUTTI 97. WkHIM4;N, If.C. .Cf to P% oA f fr-q ,1,1, triei we te l: ........

8. SYFMWY 98. WiLLINflV(N (9( (o lf f% of 'r eu tried w, Or , ut : ..

93. IOKYG0 ( )/ - ftoorator o "r&Ctf 4 x (number of ulabie f-Oue"Py hours)

!uAI-Ier ill 4 x (nuaber of trequennc' hours Wttapted

d u r l iW, f uu r l l i', v ql d e p l( te d .)

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0700Z

13 AUGUST 1958

4- A

13l P fil-

4,'-

//19/ 65

DAY/ NIGHT ,
hX 1, flRAINAL OAIK

2. ANCHIAULF 0 . 42.J ,i . tl , itll , FT a 2, WNL~ Al ' QI "Aiuu ;ovm

6. 1,9WAJM _ A l Xf A 4h. :1 ; JIA f2. II* I. : A N <i

13. BAWKl !O J4. IKMWAII " I , iAJAL--1N NAND t~'I, YIl !
<  

8". : ,.'OII,

19. CAI6VN I,. 40. .HA Ilti a 5. IA (It AlJA (.. uIKINA*/ it j. :;JA9lAll

SECRET
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Y NOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 07OZ

13-AUGUST 1958

Li'

L-6-"

,,__

9X / G NV!2

.NAGHY'\ \DAY_

S7 E&'tTLE. 97. W'ASH;IN3*71N, !,,C. ' .4 of <rlv'l~ ee t l:!*.'.u u :. . .

9 3 . 7 1O xy u ( f-vr ' . ,. . " a c t l , ; i; 4 a ( n u mb r o r u a b l e tr re u e n y nlO U r g

; -,z (tnlnatx>I fu 4 x (n|umber of lfreq~ien -y |iotzil cittvmpte-d

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCEDURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS
TIME INTERVAL CENTERED ON: 0800Z

13 AUGUST 1958

" - i- "_"-_

DAY

p ~ -1 I 1 v

/ I ,s ./

e /

65'1 /,

..- ...DAY, !JGH .

LY '0 ThR IYU AL WCATIcK';

1. ADA 11 CHICAGO 41 - 2. 01 57. IJVS AI.A)A: 71. PAI~AMLA 1 ;.

2. A iCEcuf4R 30, £NIW K 42. HWLISTON, FT. 7AM (A. MAIJA 72. QUARRY HEIGHTS

6. ASWR 32. FuIdLSA 46. t J IVA ( v. MIl*AY (1. SAIGON

12. BA81AJ)O 37. GUAm 48.241) jOKONz (.4 L"NTOA~) F1.~7iRANCIf;CO

13. BAMIY 3V. HAWAII 51. K-AJAI-.Wl k.. NANII, FIJI 1. 8.. ';KOJL

19. CANTON IS, 40. E1I -- Ix Kra )3. IA 0R>12% EA. 7IINAWA 83. ,HANOIRAI

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTEKYAL CENTERED ON: 080OZ

_ _ _ _ _ _ _ _ _I 3 _A U G U S T 1 9 5 6

IIGHT DAY\A/ /

P C'P

- NIHTi DAY7-
KEY TO IXIII(INAl. 1kOATIOViL ki*.Y it, tIT& rlEf C' UI!.IrY

85. SINO P E 96. wAKE IS. )% to j( of u,~j r 0 : 
t
ied wor ¢ .,fri - -- ........

8?. SU7'IA 97. WANSINtT rN, 1 ,C. 3 , .0f of -requ-ri, tried .. r, U wftt l: .

88. SYT. l98. WElLU.IM11iN 60% t, 100 oIfroquoroiro tried irr, ,rfrrl: . .

93. TOK0 ( ) - )irrtor of 'racti . rii (number of unabli frequanoy -i.rz)

N'Wflnat, n 4 x ( nrmber of frequency ihour attempted

diringW tUI" intirval dopicte I.

SECRET26?Ylur( I



!- ,, m.r_ I

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 0900Z

13 AUGUST 1958

r~-7

" ~~~DA " NGT 6

13A 3

///71

03 61/i

:.y i TYRINhAL ,DjXATI',Z

I. AlIAKI 21. CHICAGO, 4!. IKON{DOC,, ;7. lj : AIAU 7' . PAIUXYIRA V;.

2. ANCIHRAGE ),. Ig K 4 ,t. llU;! :).T. "A--,M 61. VA NILIA ?,', Q!AltifY HFIG3HT';

6. KUW 2. Yl; 6. I',it, il) IM',( . M11llAY !. :AO'

12. BAKH3D : )7. (OUAM, 4 . 8o. %t z:;. FR. INI]b'N':+{. AN LtCISCO

i3. mmxm, KAWA~ 19. 5~~l 1 . KWAJAIXIN K,> AMA, FIJI I:;. 82. i'ti

19. CANTO 15. 40. HZIM-1-DEJU !A. I G O NJA ( XNA'~gWA 83.,'IA i
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C% r%. 

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 090OZ

13 AUGUST 1958

DA

~e

NIGHT _ \ DAY /NIGHT _

KEY TO ' IAL W)CAT(A; K.Y V ." 1-IU TNC¥Il UTIVT

85. SINIAA?(IE 96. WAKE ;. t( to 30A of f1repcpincieo tried were ueeful: .........

87. S -1 TA . 97. W JtjhS~t N, D.C. )tu( to 8Ao of frelqueo:liea tried were utl0l: ...........

88. 57F1, y 98. WELTW17V8IN 0A t IX)% o, frequenciea tried were ufll: ---

93. TOKYO (// - u,r of freotitoo 1v x (numberi of usable frequency hours.)

rooominmtor Ia 4 x (nuber o frequency hours attempted

during ?.mr interval depleted.

SECRET
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S.ERET
SYNOPTIC -m r OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: IOOOZ

13 AUGUST 1958

DAY DAY

\i7,:
~ \P

NIGHT- \, -
KL T' iCtIA.IKATI: lk

1. AIJAX 21. CHiCADl 41. INcKY . AIAI,)A .

AHOIW BMJI IU G , X i.R42. tl :IWTIN, T. 8AM 8 f .11tIIA 7;. :;AAMhy fw 1IGiI

6. A.SSARA P2. FuNrtM.4A 46. JI IA ( ,;. MiWAY 1. :hAM, N

12. akurkJ~iG J7, -IUAU 4f. 11(49M 1;'lI,. 4,lTIG(ANi ."; 8 : :A !AI~C

11. LnIXOK .. - LI.AI 51 . KAJA1IY11 (.. IIAULI FIJI 1. . .c:(81.

19. CAMaI3N 1S. 40. &.II 8OTO 83. L GRANJA G.K nAAW A . :;IIA I

SECRET
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SEIGRET

SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE
DURING TIME INTERVAL OF ONE HOUR ALONG

SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: IOOOZ

________13 AUGUST 1958

I "t

NIGH_\ \ .. DAY /NIGHT-
yh nO 71-.hWHAI. U)CATICU; Kft l 'D~ ~ : tTL

) .SI J E 9b. WA H.. ,

87. .AI1I1 97. *AF;HIEYjtN, [i.C. Ap V. CA, ul , nht rii e--to . -

8W. syl*oy WI. *TMT)ITYJ il t, 1(K4 o, foq tr+. - wo : ,'quowion ... .

93. TciXTO (4) - N np ,t, of frfotbo , 1 (nmubcr of usable rrequency hours.)

Sl f~n l~f~1 1 . "l 4 1 ( n u bo r o f rI t r . .e ..y h ou t t e m .edI

d-trlq hour lnt,-v] d p!ntvl t

SECRET
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SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 11007-

1 3 AUGUST, 1958

DAY NIGHTT

I /1-

~~/71

05.

T S\

65 CRUM \1\INx;r , IM 1IR'

42 H(U:>N aT 'A 44I

51 ThWA INA womt Fur1M1

11) CAM L' 4. RYP-iU ). LA CR-IA t~ ItfAY I. :A

Mlum. 122& 
S E C.RE T



SECRET
SYNOPTIC MAP OF REPORTED CIRCUIT EXPERIENCE

DURING TIME INTERVAL OF ONE HOUR ALONG
SELECTED GLOBAL COMMUNICATION PATHS

TIME INTERVAL CENTERED ON: 110 0 7

13 AUGUST 1958

DAY

. iL. .'

- /
SI /

!/ / Kr

. .... \ .DAY . NIGHT
KY M 72Y IAL IOCATI(ol?, KEY 1: FIEQUENCY UTILITY

85. SIIWAPUT %. WA." !s. 0% tc, 30% vr trequeniele tried were u - - --.u: --

g?. 'wAfT. 97. WASHINGM1)N, D.C. 3C tu 80% of frequencia tiled Wor o Wlif . . .

8; SYDWY 98. WILLIMM)FH bF% to 10l ," f"q-:- tried W ert :.

93.- 7kKYw 4 , knumer of un~able rrequericy hours
lDnuenatr Is 4 x ( umber a frequency hourn attempted

d irng ior Interval Ivpleo:e

SECRET
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SECRET
Table III

12 August 1958

Z time

Circuits between

0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 .000 1030 1100 1130 1200 1230 1300

LosAlms 8/ /8/ 6/ 5/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ /8 8/ 8/4/
/8 /8 /8 A /8 1 / 6 / , , /8 /B /r /8 /a /8 /8 18 /8

Washington, 1O/ 1.21 121 121 Ui/ IVJ 11/ 121 121 ii/ ii/ ]1/ 121 11/ ll/ 121 ll/

D.C.lo /112112112112 /1 112 12 12 /12 /1 /12 /1212 / 12 /1212

Sen Fran- 28/ 36/ 32/ 36/ 35/ 32/ 33/ 39/ 59/ 62/ 45/ 42/ 44/ 44/ 50/ 53/ 52/
C18o /28 /36 /35 /36 /36 /35 /33 /40 /64 /64 /46 /43 /47 /48 /56 /67 /61

horage 8 / S I/ 8 1 / / 8/ 8/ 6/ 8/ 6/ 8/ S/ 6/ 6/ 7/ 6/
/8 /a /A 8 /8 / /Is /8 /"- /8 /6 /8 /8 ,'8 /8 /8 /8

Adak 1o/ 16/ 10/ 12/ 14 - 16/ 16/ 16/ 16/ 16/ / 32 14/ 16/ 16/ 16/ 1.2/
/10 /16 /16 /16 /16/16 /16 /16 /16 /16 /16 6 /16 /16 /16 /16 /16

,idwa 8/ 8/8/8/ 6/ 6/ 8/ 8/ 8/ 5/ 0/ / /0/
/8 / a / / /0 8 /8 / /8 /10 /12 112 /12 /12

Tokyo 32 20/ 239 14/ 2Y ', 37 40/ 40 48' 41/ 41/ 41/ 42 43 44/ 44/
30 /434 /48 4 8 /47 /50 152 51 52 /48 /5

Okinawa 12/ 16/ 16/6/ 12/ 16/ 16/ 16/ 16/ 121 11/ 10/ 8/ 8/ 11/ 12/
/12 / 16 6 /16 /16 /16 /16 /16 /16 /16 /16 /16 /16 /16 /16 /16 /16

Fo,"ooa 24/ 30/ 32/ 26/ 22/ 2A/ 40/ 17/ s9! 28/ ?A/ 251 25/ 16/ 7/
/32 /32 /32 /32 /132 /34 /38 /40 / o /4o /40 /4o /40 /40 /40 /40 /z

a 7/88/ 8/8 S/ 8/6 8 8/ 10 '10/5 1
/ 

14/ 12/ 1
-
1

/  
12/

/8 18 A /8 8 /8 18 18 /10/16 /20 /16 /12 /12 /12

Wake 6/ 12/ 12/ 12/ 12/ 12/ 12/
/6 /12 /12 /12 /12 /12 /12

Ouax 8/ 8/ 14/ 15/ 16/ 16/ 16/ 16/ 16/ 18/ 16/ 18/ 16/12 12/ 12/ 12/
/8 /8 /16 /16 /A /6 /16 /16 /16 /?0 /18 /19 /20 /1 /1 /1 /16

Eniwetok Y/// ////////////
// /8 /8 /8 /8 /8 /9 /8 /8 /8 /8 /8 o

Kwjalein 24/ 24 24/ 2-4/ 24/ 24 "'20 24/ 24/ 22 24/ 24/ ,4/ ,4/
/ 24 /24 /24 /24 /24 /24 /24 / 19 &2 /24 /24 /24 125 /24 /24 /24

6 1/ 13 12/ R/ 0/ 0/ 2/ 2/ 1/ o/ 0/ o/
6 I I 16 16 6 /16/16 /1-2 /12/6 /4 /6 1 /18 ,1t /16 /16 /16

Sidney

Canton Ia.

Na di, Fiji
I.

Cmunicatio Capability for the dAny of and pert of the day after the Orange nuclear ahot
of Circuit -eth wth.h have one terminal In Honolulu.

NMem tor In in Unita of quarter-hours of aucceBaful circuit comnunicatione over e period
of one hour.

DencAu.ator is in units of circuit quarter-houro of tranetratter radiationa over a period of

orne hour.

Z time t. given for center of hourly period,

274
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SECRET

Table III Continued Z time
Circuits between

1330 1400 1430 1500 1530 1600 1630 1700 1730 1800 1830 1900 1930 2000 2030 2100 2130

Los Alas 2/ 5/ 6/ 3/ 0/ 0/ 0/ 0/ 0/ o/ o/ 0/ 0/ 0/ 6/ 8/
/8 /8 18 /8 /8 /8 18 /8 /8 /8 8 /8 /8 /6 /8 8

Washington, 6/ 5/ 4/ 21 o/ 0/ 2/ 4/ / // 4/ 4/ 4/ 6/ 8/ 8/ 8/
D. C. /12 Ai /9 /8 /8 /9 /9 /5 /8 /8 'q8 /' /8 / 8 /8

San Fran- 51/ 49/4Y/ 44/ 48/ 38/ 28/ 33/ 44/ 44/ 38/ 35/9 40/ 44/ 52/ 52/ 58/
Cisco /64 50 52 /48 /64 /43 /50 /60 /66 /71 /82 /79 /7?8 /78 / t /88 /88

Anchorage 6/ 8/ a/ 6/ 7/ 81 5/ 31 5/ 4/ 6/ 8/ 8/ 8/ 81 8/ 8/
/8 /8 /8 /8 /8 /8 /10 /9 /9 /13 /16 /16 /16 /16 /16 /16 /16

Adak 9/ 121 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16/ !1/ 6/ 16
/16 /16 /16 /16 /16 /I16 /16 1lit, '-L "'6 /16 /16 /1 /16

vidwua 0/ 2/ 1/ 0 o/ / o/ / 0/ 0 / 0 / 0/ 0/ oi 0 / 0 / o/
/12 /12 /12 /12 /12 /12 /12 /12 /12 112 /12 /12 /12 /12 /12 /12 /12

Tokyvo 4 %31-4 8 51/ 50/ 36/ 3219 278 2 8/1 21 0/ U/ 6/ 11/ 12148 A42 55 5 $ /5 158 /59 A6 Y3 -4,," 5, ' /b3 /'/1 /72 /',-1 168

Oklnawa 131 15/ 16/ 15/ 15/ 13/ 131 14/ 11/ 6/ 4/ 4/ 5/ 4/ 21 5/
/16 /16 /16 /1A /16 /16 /15 /16 /16 /6 /16 /6 /16 /16 /16 /16 /16

Formosa 0/ 0/ 0/ o/ 0/ o/ 0/ 0 0/ o/ 0/ 0/ 0/ .0/ 0/ 0/
4 o0 /40 /40 /40 /40 /40 /4o /400 /40 040 4 /40 132 /24 /24 /24

'l ~ ~ ~ ~ ~ ~ 2 j"j I.l/il'!/i'"I// / l".. .'' zIili / I 13 "j)/ 01 (0
112 /12 112 /2/ /2 13/2 U~ 75 2 28 8 /-17 '- / /', 8

lake 12/ 12/ 121 121 12' 6 2 4/ 21 o 2/ 4 1 / 3 7/
/12 /12 /12 12 12 /6 /2 /4 12 /2 / 4 , /12 /12 /12

Guam 15/ 1/ 16/ 16/ 16/ 16/ 17/ 16/ 14/ 12/ 8/ 8/ 4/ 0/ 2/ 9/ 9/
16 /16 /16 /16 /16 /16 /19 /20 /17 /16 /' /16 /16 /14 /17 ,/17 /17

Fnivetok 8/ 8/ 8/ 8/ 8/ 7 5/ 5/ 3/ 0/ 0/ 0/ 0/ 0/ J/ 0/ J/
/8 / /8 /8 18 /8 /8 /8 /9 /9 / /1 /' /11 /o /H /8 /9

KuaJelein 24/ 24/ 24/ 24/ 24/ 24/ 24/ 24/ 24/ 22/ 16/ 8/ 2/ 2/ 2/ 1/ 5/
/24 ,24 124 /24 /24 /,4 /24 /24 /24 /24 /19 /12 /8 /8 /8 /10 /12

Johnston In. 0/ 31 8/ 10/ 7/ 81 8/ / 4/ 1/ 0"/ 1 0/ 0/ 0/ 0/ 0/
/16 /16 /16 /16 /16 /16 /1h /16 /16 /I' /16 /16 /16 /16 i/1 /16 /16

Sidney 0/ 0/ 0 o/ / o/ o/ 0/ 0/
/1I /2. /24 /24 /24 /24 /2,4 /24 /24

Canton Ic. 6/, 14 13 1i! '1 4/ 0/ 0/ o/

Nandi, Filj0 0/ 0/ J/ 0/ 0/ 0/ 0/ 0
Ia. i6 /12 /12 16 /20 ;20 /20 /2 / 12G 20 /20

275



SECRET

Table MI Continued 2A.~, t 1 ".4 13 August 1958
Circuits between

2200 2230 2300 2330 0000 0100 0200 0300 0400 0500 0600 0700 0800 09D0 1000 1100 1,200

Loa/8 A'8's a 8/./8/
/8 ia 8/8//a//88~ 88

Washington, 87 /12/ 6 8888788888
D. C. /8 8a /10 / Y 8 /8 /8/ /8 ye a 8a /8/ YS

San Francisco %6 60/ 68/ 76/ 62/ 515 40/ 12/ 4.4/ 11", 30' 311 48/ 48/ LL4 32
8/8/ /664 /56 /54 /56 /56 ,56 /4/.6 /' /35 /48 3

Anchorage 8///88 %/ % / y // 8 8/ /68/4
/12 /818// 8 /a/ 8 X/// 86

I16661616% ! 7 YS Y8 8 8 8 8 A

Midwy X2Y2 1 1

/68 /68/'64/6' 41/1X6 /16'/6/16 1161%6 1616 /16/1I6

Okinawa 5/ 1 / 2 / 1/1/1/1/1/1/1/1/1/16/14

/16 /6 16 /16 ~ X6 ± // 6 i.-/1 /16 /16 /it, /16/16 /
?ra 0/ 0/4 0/ 0/ 0/0/ 1 0/6 ,'o 1 12/ 12/6 16 16/1616/24 /24 /2 /61 /6/ 1 /6/6/1 16 /16 /16

manila 16/ 16/ 16/ 16/ 15/ Ft/ 0/ // /' n~ I/ 6 / I

/8 / /0/28 /H1. /a /a2

Wake 12/ 8/1 /0 0/
112 /1/ /2

2/a 21 7 / // 1/ / 8//,
h~iwetY X10 Y~0/8 //8 /1/8 /88

0.'S// 8/88
%1,12/ 21 748/8 % 88/8%/% 8

Johnston Is. 0/ 0/ 0 , / 6 1/1 18 / 1/1 /61/',16 /16 /116 6/16 1l6 /616 /6/16 /116 6 16/61/6

Canton Is. 0/ 0/ /0 0/
/16 /16/1616 /16

Nanda, FIii / / 0/ o
Is. %'.~/0 /.u /20 ~
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SECRET
Tabie iV

12 Aut 1'58

Circ~ulta between Z time

0000 01O0 0200 0300 0400 0500 0610 0700 0800 0900 100o0 1030 11A3 1130 1200 1230 1300

Ft &ux 8/ S1 4/ 8/ 7/ 8, 4/ 7 8 7/ / 6/ 4i 4/ 4/ 4/ 4/
ltounton /8 /8 /8 /8 /8 1 8 /8 /8 8 /8 ,8 /8 /8 18 /8 j8 /8

Waohington, 8/ 8/ 8/ 8/ 8/ 8/ o/ 6/ 8/ 8/ 81 8/ 8/ 8/ T; 5/ 5/
D. C. /8 / 8 /8 /8 / /8 1 / //8 / /8 /,./8 /8 /8 /8 /8

Chieano 8/ 8/ 8/ 6/ 8/ 8/ 6/ 8/ 8/ 6/ 4/ 4" 4/ 4,' 4/ 4/ 4/

/8 /8 18 /8 /8 /8 /8 /8 /8 /8 ,8 /6 /6 /8 /7 /7 /8

Seattle 16/ 16,
/ 

16/ 16/ 16/ 8/ 12/ i6/ 16/ 1.6/ 16/ 16/ 16/ 16/ 16/ 16/ 16/
/16 /16 /16 /16 /16 /9 /16 /16 /16 /16 /16 /16 /16 /16 /16 /16 /16

Anchorage 10/ 16/ 16/ 15/ 12/ 14/ 16/ 1A/ 17/ 17/ 1Q/ 19/ 16/ 18/ 20/ 20/ 20/
/in /16 /16 /16 /16 /14 /18 /20 /20 /'21 /;200.io /20 /20 /20 /0 /20

Koren 2/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8/
/. /9 /8 /8 /8 /8 18 /8 /8 18

Hffgkorg 5/ 8/ 8/ 8/ 8 8/ 8/
/5 /8 /8 /8 /8 8 /i

Fomona 8/ 8/ 8/ 8/ 1/ 8/ 8/
/8 /8 /8 /8 /8 /g /8

Toro 14/ 16/ 16/ 16/ 16/ 14/ 14/ 28/ 42/ 47/ 48/ 45/ 42/ 39/ 37/ 36/ 36/

/1. /16 /16 /16 /16 /16 /16 /28 /42 /50 /48 /45 /4 /42 /40 40 /0

Ojiu-a"/ 4/ 10/ 8/ 8/ 8/ 4/

/4 /8 /10 /8 /8 /8 /4

/ 8,' S, 8/ 8/ 8,' 8/ 12 20/ 23/ 16/ 18/ 20/ 20 20/ 20/ 20/

/8 /A /8 /8 /8 /8 /8 712 /20 /23 /19 /19 /20 20 /20 /20 /20

Bandun8 8/ 8/ 8/
/8 /8 /8

GuAm 5/ 10/ 12/ 12/ 13/ 15/ 16/ 12/ 8/ 8/
/7 ,It, /16 Y16, /16 /16 /16 /12 /8 /8

Shanghai

Sidney 4/ 8/ 8/ 6/ 6' 8/ 8/ 8/ 81 8/
/4 /8 /8 /8 /8 Y/8 /8 /8 /8

Singapore

Wellington

CGlrnunicatlon Capability for thc day of and part of the dav i'tr the Orange nuclear ankt
of Circuit Patha which have one terminrr. in Sain Franiciaco.

Nxaerator in in uits of qunnriter-hourt of uuccetuaful Circuit ckA.emuncatlona a pee1,d .'
one h ur.

Lvumnaator iH In unilt of circuit quarter-houre -,f tranumitter rfdiatiuns over a period
of one hour.

Z time i given for center of hourly period.
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12 Akufugt 1958

Table IV Continued Z time
Circuits between

1330 1400 1430 1500 1530 1600 1630 1700 1730 1800 1830 1900 1930 2000 2030 2100 2130

Ft Sam 6/ 8/ 8/ 8/ 8/ 9/ 9/ 8 7/ 4/ 6/ 8/ 8/ 6/ 5/ 5/ 7/
Houston /8 /8 /8 /8 /8 /9 /9 /8 /8 /8 /8 /8 /8 /8 /8 /8 /8

Waahington, 81 8/ 9/ 8/ 8 8/ 8/ 8/ 8/ 6/ 7/ 8/ 8/ 8/ S/ 8/ 8/
D.C. /8 /8 /10 /10 /8 /8 /a /8 18 /a /8 /8 /8 /8 /8 /8

Chicago 5/ 7/ 8/ 7/ 5/ 4/ 4/ 4/ / 4/ 7/ 8/ 8 8/ 6/ 2/ 0/
/8 /8 /8 /8 /8 /8 /1 /8 /a /8 /8 /8 /8 /8 /8 /8 /8

Seattle 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16/ 16 16/ 16/ 16/ 16/1616
/6 /16 /16 /16 /16 /16 /16 /16 /16 /16 16 /16 /16 /16 /16/16/16

Anchorage 20/ 17/ 15/ 15/ 15/ 16/ 16/ 14 2/ 12/13 13/16 15/ 2.6/ 20/ 20/
,eu /2o /20 /20 /16 /16 /16 16 /16 /16 /36 /16 16 7 /16 /20 /20

Koe 8 % 4/6 8 %/ 8/8%
/oe 8 8 Y6 %8 % /8 %

Hongkong 8/ 4/
/8 /

Formoa B/ 4/ 21
/a A4 /2

Tokyo 37' 4/ 44~ 42 4% 39/ .40/ 36/ 351 29/ 24/ 2 323 51 33740 Y3 /44 4 40 19 /Ao /36 /35 135 /36 IX3 3Y3 3% 3,/7/5 ,3

0anila 2 '-/ 20/ 2 20/20/ 20/ 20/ 20/ 12/
/20) /20/20/2 /2/2 /-0 /20 120 /19 /1.4 /1-2 112 /16 /20 /19 /16

andung / / 7/
/8 /8 /7

Guam 7/ 4/ 4/ 4/ 4/ 4' 6/8 7 6/ 6/ 2/ Y 4/
/9 /8 /8 / I', /8 /8 8/8/ 8 /6 / 8 % /12 /15

Shanghai

Sidney 6/ 6/ 6/ 3/ 1/ 0/ 0/0/
/ /8 /8 6 /2 A 18 8

Sizxay.,urv 2/ 3/ 5/ 8/ 6/ 2/
/4 /5 /6 /8. /6 12

Wellington 41 81 8/ 8/ 4/
/. /8 /8 ' ,4

SECRET



SKIRET
12 AuguBt 1958 13 August 1918

Table TV Continued
Circuits between

SnFraeeispp and

2200 2230 2300 2330 O00 29 CO Yj 030- jUO00 0500 01 007O 08&IX 0400 1000 I100 1-200

Ft SE 8/ 7 8/ / 8/ " 8 8/ 8/ 4/ 8/ 3/ 8/ 8/ 8/ 81 S/
Houston /8 /8 /8 /8 18 /8 /8 /8 /8 /8 /8 /8 /8 /8 /8 /8

Washington, 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8/ 8, 7/ 7/
D. c. /8 /8 /8 /A / /8 /1 /8 /8 /8 /8 /8 /8 /8 /8 /

Chicago 4/ %/%8 / 8/8/ 8 / 81 6/ 6/ 7/ 6/
/8 /8 /8 /8 /8 8 /8 /8 /8 /18 /8 /8

Seattle 16/ 16/ 16 16/ 16/ 16 16 16/ 16/ 6/ 16/ 16/ 16/ 16/ 16/ 16/
/16 /16 16 /16 /16 16 16 /16 /16 16 /16 /16 /16 /16 /16 /16

Anchoraze 20/ 20/ 19/ 17/ 14/ 12/ 9/ 12/ 16/ 13/ 10/ 10/ 121 121 12/ 12/
/ 0 /20 /19 1 /1-4 /1. io / i6 /16 /14 112 /12 /12 /12 /L2 /12

Korea 8 "/8 7/ 4/4 8 8 6 8 6 8 6 8 8
% 8 / /S 18 8 8 8 1 8 /a /6 /8 8 /

Hongkong 4/ 8/ 8/ S/ 6/ 8/ 7/
18 /8 /8 /8 /6 /8 /8

Forona 41 8/ 8/ 8 8/ 8/ -/ 4/ 4/ 81 8"
A~ /8 /A /8 /8 1/8 /8 /A A /8 /8

Tokyo 32 321 341 44 2Y 46 47/ 46/ 413/ A1/ 4V/, 34/ 3 ' 32/' 29/
32 132 /34 /44 28 48 /As /48 /46 /48 /48 /6 /m /30 132 /34.

A ,8 AS /8 /8 /8 /8 /8 /a /8 /8 A /8 /8

UAuL,1 22/ 26/ 28/ 28/ 24/ 20/ 20/ 20/ 20 20/ 18/ 18/ 14/ 8/ 8/ 81
/ad /22 /28 /28 /24 /20 /20 /20 20 /20 1120 /18 /14 /s /8 /8

Gamdn 7 5/ 9/1 16/ 1,?/ 12,/ U/ 12/ L?/ 10/ B/ 9 10/ 121

6 16 /16 /16 /16 /16 110 /12 .,12 /16 /14 /16 5 /lb /16

OMhnglial 4/ 4/

Sidney 0/ 0/ U/ 0/ 0/ / 0/ 4/ 8/ 6/ 6/ 8/ 8/ 8/ 8/
188 / 8 /P /t, 18 /e /e /8 /a 1/8 /a /8 /8 18

Slgapore

Wellington (j/ 0/ 8/ 7,
i4 8 i8 !

SCv-Ure



SECRET
KEYS Tf FREQYUENCY UTIL77ATTOfl+ BAR CHARTS OF COMBINED

CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS

Circuit Experience: KEY B

CPassed ..........
Failed

Bars are plotted only for periods of successfil, reception or for
outages definitely attributed to propagation conditions. All other
types of interruptions or a lack of reported data result in the omission
of the bar. Length of the bar corresponds to the duration of circuit
condition. Arrowheads on bars indicate direction of traffic flow; for
example, arrows directed to the left signify reception by the first
terminal mentioned on the chart heading.

Data Identification Code:
Receiving Agency Type of Service User's Designation

A = ACAN 1 = Sinile Side Band (1) = Circuit #1
B = AT&T 2 = Speech (2) = Circuit #2
C = US NAVY 3 = CS RTT (3) = Circuit #3
D = CAA 4 = MUX 4-ch (4) - Circuit #4
E = AACS 7 = 2ch RTT
F = CIA (monitoring) 8 = Aggregate Signal

SRCAStrength Recording
H n Mackay Radin
1 = tioOe RdO
j = AVC0

Example: B 2 (3) = AT&T Radiotelephone Circuit Number 3

Frequency Limitations:

-- Predicted Monthly Median of (undisturbed) Daily Values

MUF Observed F2 MUF from Vertical Incidence Data

-\ , 1 Observed Es MUF fron Vertical Incidence Data

LUF --. - Observed F Mi from Vertical Incidence Data

Notes:
Predicted Monthly Median ValueL, apply to 30 day period centered on
test
Observed Values apply to Date of chart
Observed Values based on Vertical Incidence Data taken at the Maui
Ionosphere Station located In the Hawaiian Islands communication
Area

SECRET



SECRET
KPY" TO) FEE UENDG!'Y ,Ali CUAHTS DEPICTING CIMJPARTWM-) nw CIRCUIT
FXPERIENCE, ENGINEERING FACTORS ANT) FREQUENCY LIMITATIONS

Circuit Experience: KEY 0

r Passed . .. ... ...
Circuit Failed

Bars plotted only for periods of successful reception or of outages
definitely attributed to propagation conditions. All other interrupions or
a lack of reported data result In omission of the bar. Length of bar cor-
responds to duration of circuit condition. Arrowheads on bars indicate
direction of the traffic flow.

Data Identification Code:

Receiving Agency Type of Service
A = ACAN 1 Single Side Band
E AAC 3= CS RTT

Engineering Factors
Xuftr Output Xmtr Output
Power in Kw Xmtg Ant Rcvg Ant Power in Kw Xmtg Ant Reeg Ant

a 4.0 B C g 18.0 A A

b 2.0 B C h 10.0 A A

c C B A _ 2.4 A A

d 4.0 A A J 9.0 A A

e 18.0 A C k 1,6 A A

f 10.0 A C m 2.0 A P

All atenna s are standard type, Rhomblcs.
Example: LUF Ale = ACAN circuit, G;SB service, 18.0 Kw xmtr output power,

xmtg antcna, type A Rhomblc, receiving antenna, type C Romble

Frequency Lmitntions:

/ --Nk,_ Predicted Monthly Median of (undisturbed) Daily Values
MiUF \ N- Observed F2 MIF from Vertical Incidence Data

Observed F. MU' from Vertical Incidence Data

Predicted Monthly Median of (undIsturbed) Daily Values
Observed F-mn from Vertical incidence Data

Notes: iredicted Monthly Median Values apply to 30 day wriod centered on
test.
Observed Values apply to data of chart.
Observed values based on Vertical Incidence data taken at Maui
Ionosphere Station located in the Hawaiian Islands comnmiunication area.
Predicted and Observed MUF limitations apply to all circuit bars.
Predicted IJF lmiSalionn apply to circuit bQrs using identical
Identification Cede.

28E

r rET



SECRET U S ARMY SIGN4.6

RADIO PROPAGATIC," AEnCY

CQ.BINED CIRCUIT EXPERIENCE VS FREQUENCY LiMITATIONS

For Various Circuit Paths Between

Honoh~lu Area - Arr-rhcads Indicate - San Francisco Area

Direction of Tranamission
Distance 2395 Miles 3855 Km

1 g t 1958 Path lluuination Se * K y B, Pa p 280

--- ------ -- DAY -N- NIGHT - ---- -*- N-0 - --------- DAY - 0

___________ 864T TI 
I

mit

In

10\ 10

1~~~I"82i282

... ll, ...... , ... .... _

... .: ... ... . S - " : '':-:.:,i, ,

... .. .'. .. ,i . -.., . ..,, I "

• I .A)7

.. 13. A0. ,,.,.. .. .

"0 -''. 
"  '  : .. , 1 , 1. -

- "" : f" ;,,- '-::::'OCTi

Fgre - 282 ....



RADIO PROPAGATION AGENCY

C()PA.tI'I;ON CF~ CTZITT EXPEPIFNCE, JC NiiI8 !-'.'7%.P?,; ANWF FREQ11IEAWY LIAI TATION;K Honoll Area iiecivini' -,an Francisco Area

Distance 2395 Miles 3855 Km

1 August 1958 SOO Key C, Pa~ge 281
no -5

__________________ ~ ~ ~ ~ SHU TIN________ 11_________________

40' 0

25

EICI
LU Al I l

tU A3- {..7x. A2\\~
A3) 0

000 216;00
CC

IC~~~~1 124_____ ____
_________ ________ t ______283___
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U S RMY SIGNALSECRET RADIO PROPAGAT-ON AGENCY

COLPARIS;ON OF CIRCUIT ExFERIENCE, HJC INEI. FACJG ,AhU; ANP FPFQUtKNCY LIPITATIONS

Honolulu Area Transmittintr to -ar F-Hnmimeo Area

,imtanc, 239'i Mile " Km

1 Augunt 195e
,  

See Key C, Page 281

0 S11OT TIME | ,

40, 40

I I 0

'A'

04 I. 00

, L....... ,., .  .l '.... ......... "......' -

II --

Figum 125 ~ 284
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S (CRE U L S. ARMY SIGNAL
RA~DIO PROPAGATION AISVICY

COMINED CIRCUIT EXIERIENCE V3 FREQUENCY LIMITATIONS
For Vnrious Circuit Paths Potween

Honolulu Area ~ Arrowheads Indicate -San Francisco Area
Direction of Transmission

12 Au~ietDistance 2395 Miles 3M55 Xre
12Auas 158P-ath Illumination Se Keyv 8, ?age 280

- DA V ---- D IN--- NIGHT --~-- so---4-- DY1Q 4 D SHOTfl TIM4-

~---I - L 30

. . . . . . . . . . .. . . . . U

.~. 4 4 L

A3

HH4

.~~ -4 Al I

If i

SECRET C70



SECRUT USARMY RfGNAL
RA01O PROPAGATIP A0ENCY

Cci'MPARISON OF CIRCUIT EXPERIECF, ENGINEERING FACTORS AND FREQUENCY LIMITATIONS

Honolulu Area Receiving San Francisco Area

12 August Di19c589~Mle See Key C, Pape 281

40 00

Al 13

N - - - -- -- - - I , t i- -LI L J ObI-L F1 A 0.
AlaU AIO

A~~b *---------- - -

00 04 08 12 16 20 00
OCT

Figure 127 286
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SE(RET U S ARM' 9SfGNAL

HADIV PROPAGAT-0' AVUENCY

CCAIPARISON OF CIRCUIT EXPERIENCE, ENWI.NEERING FACTORS AND FREQUENCY LIhAITATIONS

Honolulu Area Transmitting to San Francisro Area

Distance 2395 Miles 495 Km

12~Se Augus G,5 Page 281

40 40

I 1.4

A~k

EmElm

*1.0

LUF_____ _______ __ _______1

..... .... ..0.
-AST

-AS[~ue 2

A I RdT



SECRET

H r i HV- ;tm.

krN 8 o u- 8gm t\C l\ 0kf

0 W

M09

a,

H co H 1, 10
cf)0 0 0 00 0 0

;1

0 J wi~ 0 0 0

02g -. 4 02q CpCCq t~

a)a
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S~rE U '-ARMY SIGNAL
RADIO PROPAGATION AGENCY

COMBINED OTTICUIT EXPERIENCE VS FREQUENCY L.hiITATIONS
For Various Circuit I'at1h_ Between

Honolulu AraArwed n1,t - -- Tjjj, fjpr

Auj~us 195eDktanre 38'35 Miles 6170 Ium
I August 1958 Pat!) 12luainionFO Pg20

In4

-~ II

0 -D II

4.............................................................A

I ___________

OCT
Figure 129

289



SECRET L! S ARMY SIONAL
RADIO PN0P'AGATION A3ENCY

CW'ARISON OF CIRCUIT EXFERIENCE, ENINEERIW- FACTORS AND FREQUENCY LIMITATIONS

Honolulu Area Receiving Island,, of Japan

Distance 3-835 Imileo 6170 Km

1 Augus,-t 1958 See Key C, Page 281

_________________________ _________________________ ________________________ ________________ __________D o____________

I 40

.................. ..... .. ........

Z L-

-LUF Al g- LUF E

LLFAI

LUF9-A3A~

!0 Ell__

00 0408 12 16 20 GO

GCT

Figure 13029
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ccr~pirLI 'x ARMY SIGNAL

RADIO PROPAGATiON AGENCY

fCOXARI301N OF CIRCUIT EXYER NCE, KWJINEERIW3 FACT13RS AND) FREQUENCY L]3LI 1ATI0ONS

Honolulu krea Tran~smitting to fs1aridi of Japan

Distance 3835 Miles 6170 Km

so1 August 1958 See Key C, %v 281

1 10

~~A10

- ~-___________-_____'

.. .. .. ... .. . ... . . .. . . .. . ... ..T. .

291 Fiure 13
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RADIO PROPAGATION AGENCY

COINED CIRCUIT EXPERIENCE VS FRFQUENCY LIMTATIOS

For Various Circuit Paths Between
Honolulu Area - Arrowheads Indicate - -- 'Islandv of Japan

Direction of Transmission
Distance 3835 Miles 6170 Km S68 GY B, Page 280

12 August 1958 Path illumination

-DAY-- - DAY-NIGHT ._ NGHT-k--- fIGHT-Do Y -DAY so

40

laa

,.A .. ....... /

-' -" :......--- , .... ... .... .... ..... ... ' "

AL ... .. .2.0

,\ . . . . ._. .. . . . ,"'I., 0A

C,--. - | .- l

. . .. :II. 1 4 ... ---.. .,

I 4 cF

FFe

..............................................

00 04 03 12 10 20 00
132GCT

Figure 1.12 292
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SECRETU SARMY SIGNAL

at l, Kt ... IrE, - JE.,, LROPA TATION EG

COWARISON OF CIRCUIT EXPFRIENCE, E
" 

=E-,ME FAC.NO FA3IO LIMITGATIONSN

Honolulu Area Receiving Islands of Japan

Distance 3835 Hlles 6170 Km

12 Augut 1958 TSe Koy C, Page 281

______ _ _ _-__I__4O

i'. ___ ,. ii 1

_____Ii

ai -

l ..........

mj~A .A

a a ll ............ zii A'. ... .. - ,i. ... "

------------------ 5
E I ElIl

.. .. .... <- -----

Ale

I0 - iUF li - O

00 04 08 V2 16 20 003

OCT

293 FIgIlre 133



S6%n]6 4 RA RI-O*AA1N ' PEC

CC*LPARISON OF CIRCUIT EXPERIENCE, ENGINEERING FACTORS AND FREQUENCY LIMITATIONS

Honolulu Area Tranamitting to Islandn of' JaIpan

Distance 3835 Miles 6170 Km

See Key C, Page 281

40' 40

_ _ _ _ + I30

_ _ _ _ I N

Al U

10A E II 1

OCT

Figure 134 294,
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SECRET USARMY SIGNALSECRETRADIO PROPAGATION AGENCY

COMINED CIRCUIT EXPERIENCE VS FREQUENCY LIMITATIONS
For Various Circuit Paths Between

Okinawa 4 - - -Arrowheads Ind icate--------sill Area
Direction of Transmission

AU~~~~~ Distance 4655 Miles 7490 Km K 7 B N.a
I August 1958 ~ Path IlluminationSeKyBPg 8

I DAY DAY-Ni - ___ NIGT - -- NIHT- DA ~ so

__ _ _ ITTIM-

1KA I
Al..

I El

IC
1  

___ __A[ to

04 32 16 20 00
GCT

Figure 135
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RADIO OCIPACTiON A CY

C0OWAhISONJ OF CIRCUIT EXPERIENCE, EGINEERING FACTORS AND FREQUENCY LIMITATIONS

Okinawa Tranmaitting to Honolulu Area

Distance 4655 Miles 7490 ft

1 Augst 1.958 Se Key C, Pap 281

40'40

... .... ... ° __ ' '

". A.. A

I,

Ellt ___________ -- -- __.--1

•I 7! L e

00401216 20 00

OCT
297 Figure 136
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U. 9 ARMY SIGNAL
SKRADIO PR.-OrGATION-4AAFN

CWMARLSON OF CIRCUIT EXPRIENCE, ENGINEERflW1 FACTORS AND FREQUENCY LI!I TkTIONS

Okinawai Receiving Honolulu Area

Distance 4655 Miles 7490 Km

1 ~~~~. Auus 195 m'e pagep 281

300

. .... . . .. ... .. .....

go)

1El

0004 08 12 16 20 00

GCT
Figure 13729
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SECRET u SARMY SIGNAL

RADIO PROPAGATION ASENCY

C0MINED CIRCUIT EXPERIENCE, VS FPd-QtrENCY LIITATIONS
For Various Circuit Paths Between

Okinawa 4 -Arrowhoads Indica te - --------- Honoiulu Area
Direction of Tnansmission

Dlistance 4655 diles 7490 Km
12 August 1958 Path Illumnation S Kby B, 280

-4-DAY I NH -NIGHT~ DAY---.

UIt 4= . .j . , sA uo,,

-.. .\ :............

SII

0 0 0 4 0 8 1 2 1 6 2 0 0 0
GCT
299 Figure 1-
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SECRET U. S ARMY SIGNAL
RADIO PROPAGATION AUENCY

CC&ARISON OF CIRCUIT EXPERIENCE, ENGINEEFING FACTORi liud FRFQUENCY LIMITATIONS

Okinawa Transmitting to Honolulu Area

D)istance 4655 Miles 7490 Km

12 August 1958 See Key C, Page 281

4g .... \__ ./.Loj, "-' : ,

-4-40

......... . . ................ > . ,
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GCT
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SECRET US ARMY SIGNAL

RADIO PROPAGATION AGENCY

Ca(PAVISON OF CIRCUJIT EXPERIENCE, ENGINEITX, F'lORS AND FREQUENCY I iA.

Okinawa Rcceivinjt Honolulu Area

OIstance 4(6, Miles~ 7490 KJn

12 August 1958 See Key C, Page 281
-. Do50T-5-TEs

30

E l i. .. . .. .

)_ _ _ f,,r 10
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iYTO COMINED NIfIT EXRINC AHJRT SECRET

Entry cf Snt zfzc- -v --- lub reception. Entry of Unmatiafactor$ refers to Jeriods of
repo~rted outa~ge dlefn

t
ely attributed to propagativn c-editicnn. All other Interrultons or reported periods reault In

krrC.coa~do ccc-ilt hera Iliclatc dicoctico of traffic flow. trrvs dired to 1,1-t signifies receptimonfy the first
teialml ntlned on cArt headilng. ~U~Ieimtc

Z~ivngAganzy Type or Ser-vice Ue' einto
A ACAN I . AACJS 1 *5h 7 z .1 ch ff17 0) #1ciltA

b ATCiT 0 . RA 2 Spech z2 ;,. L-0 c z 0) z AT Hadiotoephone
C U!; Navy Rf Usliy Readia 3 -CO, ItTT = Circuit #l Circut ifosxbor 3
Df CAA jv *lohs Radio 4. fIM 4-.h (4) = Circuit 04

freocoy Iioittfo~ rcdctc Mothly )&dlfir iIF: el.-- (apifes t, ocndiC t-t-3 day. within a 30 day period 'filtered
C cetest)

la2%T1 CDiCU:I CAFAlIILITY CHART

Upper 'Solid Curve: reabeility of circuit unlder condittc"os 'imuIstiple paralc rolayfe4, In. frfole-y-h,dr. joer ii-ir

L-Amr Solid Corme: Cershlity if :ircuit withl T- oeralle -1-fyofe !,, rI-_c , ~ -

rotted Curvc: Total frequoy-houre attcapted per h-,r

~ILTll'l I'MRALLEL REtLAYINU A! a.-ZBTIPNIAll AIT' SAXl FiAIIC16CUO fN I AUitUOT 11953
aoain rd performance of relay network linme KEY TO TVRfMIIAI. ifICATIOW.

f, 3 9. HAWAII

If M.MNIA.

0 'a"Al IFRANCISCO

- -- 1/'\' .,. TUTN!

0/7 0~7 if.AT~tI:

91. P11

Haley net.,rx IIWrx olwaing co-trIbutI-e or I-indll110

lfnmured ar~rcs o df dir-etioe -Aedf or individual -ctrliftlchil to relaying When Cli troffic is aseci to

,riginslte at Haaii. All fipabililti"O 41-A -o11ft~l'ltI s are in I retorony hjuro-.

in I

SECFET
303 Figure 141



SECRET
INCREASED CIRCUIT CAPABILITIES

FROM
ASSUMPTION OF MULTIPLE RELAYING

1 Augumt 1958 Hawaii-----U4n F~rannleco way~ - Papi 303
COMINED CIRCJXT KX1MUENCE VS FREQUENCY LnTATIONS

330

25 25

20 .A S..............

.-A~ ~' ' .1... . . . .

.... ......... 17.17(

.............................

UX ........I..................... .

.
qp 2 (4

(.......... ......... I

N4 .... .::.............. ...

14 ........

08 12 1
Greenwich Than Time

Circuit Cap~bijity
45

35 -Suconsaful Direct plus He] 4

25.

. ~~'N -7 - - , ---- .-
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)X T CMIF) 37CUT XF~"C, fVTSECRET
Circuit Exprenie:

Retio 'fatactoy....... .....

Enitry of Sa afcatorY efer- to 1e.- -Of re-Idao ~ le0IfC~til00 0F.tfy of Uaaat10ltotorv ra t rert,., oC

retorted m.tej- de ointo-ly .. oUOi. A-.0ln. All other iterroptLim or unreported perlocin reauit IR

omission of entry.
%rn*hed - crz;;It bare InllPte direItft ,r traffic floe. Arow ilrfttetj 9" left, eigidflo "eeptionl by the firat

terminal mentioned .01 cart hading.
Langth of bar correzponda to duratlm of airoaut- condition.

leta Identiftilonl Code:
Raa3ololg Agnc Yyp rO ,;AvLv Uer 's Deslonatlon

A ACAN E = ACS I zS ;B 7 oh R I117 (1) = C~rcuit 01

B AT&T G C -AGAoo (z) - Ircuit #2 Ho&Ple: Bi 1 (3) AT&T Haiiotele'1U00

C 1 13 91AVY Hi .Mackay Radio 3a= CRTT (3)0a Ciroalt #3 Circuit Number3

D CiA I = Gib4e Raio 4 . X 4-oh z Circuit 04

Frequency llndtatio-n: Proilotej Yonthly McIn j~.'-(plr to uzaafitalei days with!- a 10 (lay ,enodort,-A on

t-t)

VfY V') CIRCUI!T CA'ABI11iT C11tlT

Upper olIld Cuv:Capability of ,Irnuit un0 vr o:Itlu;oO of mnultiple 1-0oll01 -clay In frcjuenoy-b 'ara per hoar

LOwer Solid Curve CaabIlity i& - co tl ;,!.X Ina24~~lo i £ro ay-0onr per hoaItr
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ashington ?5, D. C., ATTN: Opns Analysia (Cy l44A)
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Ccmm,.nder, Air Defense S3ysternis Integration Diviaon, L. G. Hanscom Field,

Bedford, Massachusetts, ATTIN: SIDE G (Cy 14,5A)
Chief, Ballistic Missile Early Warning Project Office, 220 Church Street;

New York 13, New York, ATTN: Colonel Leo V. Skinner, USAF (Cy l46A)
Director of Defense Research & Fngir,-ring, Washington 25, P - C., ATTNt

Technical Library (Cy 147A)
/irector. Weapons Systems Evaluation Group, OSD, Room 2E3.006, The

?entagon, WashLgton 25, D. C. (Cy 148A)
U. S. Documents Officer, Office of the United States National Military

Rep, SHAPE, APO 51, New York, New York (G'j Ih9A)
Director, Advanced Research Project;' Agevqy, Washington 25, D. C.,

ATTN: F. A. Koether (Cys iyvA-17OA)
Commander, Field Command, Defense Atomic Support Agency, Sandia Base,

Albuquerque, New Mexico (Cys 171A-180A)also (Crs 353A-400A,surplus cys)
Commander, Field Command, Defense Atomic Support Agency, Sandia Base,

Albuquerque, New Mexico, ATTN. FTJWT (Cys 181A-185A)
Commander, Field Command, Defense Atomic Support Agency, Sandia Base,

Albuquerque, New Mexico, ATTrN: FCTG (Cy 186A)
Commander, Field Command, Defense Atomic Support Agency, Sandia Base,

Albuquerque, New Mexico, ATTN:tOD-4 (Cy 187A)
Army Security Agency, Arlington Hall Station, Arlington 12, Virginia,

rvH; r4. A. A. Sall, Mr. Richard NeilCt .... ssell Jones, LtCoone
Philip Finney and Mr. William Moran (Cys 188A-192A)

Commander, USAT' Security Service, San Antonio, Texas, FOR: SCEj SCP; SCTj
ODC; FTC; 6900th Sec Wing; 6920th Sec Wing; 6981st Sec Wing, RGM;
6901st Sec Win, SCG; 6902d Sec Wing, SCO (Cys 193A-202A)

Army Security Agency Training Center, Fort Devens, Massachusetts,
ATTN: Colonel Fairchild (Cys 203A-2O7A)

Chief of Naval Operations, Navy Department, Washington 25, Do Y .,
ATTN: OF 30u, G40 (Cys 20BA-217A)

National Security Agency, Fort George G. Meade, Maryland, ATTN: -WhF
(Cys 218A-237A)

Commander-in-Chief, U. S. Pacific Fleet, Navy No. 128, Fleet Post Office
San Francisco, California, ATTN: Brig Gen Edward A. Montgomery, USMC
(Cy 238A)

Chief, Joint Atomic Infozration Echange Group, Defense Atomic Support
Agency, Washington 25, D. C. (Cys 239A-248A)

Director of Development Plarnning, Headquarters USAF, Washington 25, D.C.,
ATTN: AFDAP-W, Colonel W. H. Earle (Cy 249A)

Deputy Chief of Staff, Operations, Headquarters USAF, Washington 25,
D. C., ATTN: GA (Cy 25OA)

Assistant Secretary (Supply & Logistics), Washington 25, D. C.,
ATTN: Mr. M. R. Dunaj, OSD S&L (Cys 251Ao252A)

Commander, U. S. ArT Communications Agency, Washington 25, D. C.,
ATTN: SIGCA-h (Cy 253A)
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Deputy Chief of Staff, nCperation., 3ed.iuart~rs U ,
D.C., ATTN: Air Traffic Control (Cy 25Ajk)

Commander, Air Force Cambridge Reaparh Centor- L
Bedford, I.ass,, ATTN- IE kCys 255A & 256A)

,ommander, Eighth Air Force, Vi)AV, West.ver Air .
ATTN: CA ( Cy 257A)

Commander-in-Chief, Strategic Air Co1anmad, Of.., . r .,

Nebraska, ATTN: DINO (Cy 25,A)
Assistanit to the Seart ,.xy .' '" n r ': ; . , 1 ,

D.C. (Cy 259A)
Comanding General, U.9.Army El,,ctronto rvini ',,

Arizona, ATTN. SIGM-lj'A (Cy 2'UA)
Chief Signal Officer, Deparunt'rt of the .rny, W . * '

A'TNj SIGCO-3-b (1y 261A)
Commander-in-Chief, U.S.Air For,,u tit Euro., .' , Now %'or
ATrNs OA (Cy 26a )

Commander, ASTIA, Arlin, to,, Hal. ,ttb ArA.tig,,rt I.'. ;'

ATTN TIPDR (Cys .23A-312A)
Chief, Defense Atomic Supp t t A.'j onuy, Wh.iut, ,,, Li.C.
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Defense Threat Reduction Agency
45045 Aviation Drive

Dulles, VA 20166-7517

May 10, 1999

MEMORANDUM TO DEFENSE TECHNICAL INFORMATION CENTER
ATTN; OCQ/MR WILLIAM BUSH

SUBJECT: DOCUMENT REVIEW

The Defense Threat Reduction Agency's security office
has reviewed and declassified the following documents:

AFSWP-1104, AD-313420 1 7/5 D,'sT. M07 6h,'
DASA-1444, *0-347629
DASA-1460, A-362824, 5-Fe-P
DASA-1240-CH-9-SEC-9.5, ,.AD-35462 6
DASA-1240-CH-9-P-2-SEC-9.3, AD-346387 S'- i[
DASA-1240-CH-3-P-2-SEC-3.2, D-367872 C-f 9D
DASA-1240-CH-5-P-2-SEC-5.2, AD-365500 C-4ID
DASA-1240-CH-9-P-2-SEC-9.4, AD-146603 SFt]r
DASA-1504-3, AD355637
DNA-3051F-2, AD-528106
DNA-2790F, -AD-519052
DNA-3069F, AD-525446
DNA-3291F-2, AD-530064

The following distribution statement applies:

DISTRIBUTION LIMITED TO DOD AND DOD CONTRACTORS ONLY;
ADMINISTRATIVE OR OPERATIONAL USE, 24 APRIL 1999.
OTHER REQUESTS FOR THIS DOCUMENT SHALL BE REFERRED TO
THE DEFENSE THREAT REDUCTION AGENCY.

These documents were reviewed under the Executive
Order 12958.

ARDITH JARRETT
Chief,Technical Resource Center


